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ABSTRACT
OVERFLOW :

A detailed study was conducted of the seventy—-three combined
sewer overflow systems within the jurisdiction of the Passaic Valley
8¢ :nrage Commissioners. The work included the identification and
iqvestigation of these syétems in érder to determine their location,
physical characteristics, and extent of service area. The methodology
of invesﬁigation iﬁcluded the physical examination of each overflow
chamber to verify dimensions, elevations, pipe sizes, chamber condition,
and other physical characteristics affecting overflow to the river.

Overflow measurements were made at each of the active overflow
stations to relate the overflow to rainfall, wheré possible,.and to
study time-duration pollution loading to the river.

Sampling of such overflows was undertaken to determine the
quality of the combined overflow. Alternative plans for corfective
action were considered and are reported, together with estimates of
cost. It is recommended that the solution to problems of overflows
experienced in the system be developed through the use of underground
storage as the most feasible alternmative, considering all factors.

This report is sﬁbmitted in fulfillment of the agreement
between the Péssaic Valley Sewerage Commissioners and Elson T. Killam
Associates, Incorpora;ed, dated August 19, 1974. The original scope of
work was set forth in the "Overview Report Upoﬁ Infiltration/Inflow
Study. of the Passaic Valley Sewerage Commissioners' District" dated May;
1974, under Construction GrantvNo. C340430—01—0f
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PREFACE

Iﬁ accordance with the agreement between The Passaic Valley
Sewerage Commissioners and Elson T. Killém Associates, Inc., Einviron-
mental and Hydraﬁlic Engineers, dated August 19, 1974, and approved by
the United States Env.rurmmental Protection Agency, a Final Report upon
Overflow Analysis is hereby submitted, setting forth the findings,
conclusions and recommendations,.in accordancé with the requirements of
the agreement. |

The Table of Contents indicates the report topics, the initial
sections begin introductory information such as "Purpose of Reﬁort",
"Scope', and "Methodologyﬁ. The first section of the detaiied body of
fhe report discussés the general approach followed to develop the data
required for a project of this magnitude and complexity. The other four
sections in the body arrange the overflows in gquraphical groupings,
from the northerly terminus of the PVSC interceptor in tﬁe Paterson Area
to the southérly‘portions of the PVSC District in the Newark and Kearny-
Harrison Areas.

The final conclusions and recommendations concerning‘the Over-
flow Study and Anélyéis are included ahead of the "Summary Report Upon
Overflows into the Passaic River" to be found following the Table-of
Contents. |

-Appreciatioq and thanks are extended ﬁo all those who assisted
in this task and helped to bring this phase of the work to completion.
Special thanks are extended to the laboratory staff of PVSC, who did the

sampling analysis, to the field personnel, whose cooperation was invaluable, and
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particularly to Mr.. S. Lubetkin, Chief Engineer, Mr. E. Moller,
Mr. J. Lawrence, and their staff, without whose cooperation and

assistance the work could not have been completed.

ELSON T. KILLAM ASSOCIATES, INC.
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CONCLUSTONS AND RECOMMINDATIONS

OVERFLOW

This study and report upon the Passaic Valley Sewerqge
Commissioners‘vIntérceptor and trfbutary collection systems, serving an
area of approximately one hundred square niles, covers both Infiltration/
Inflow Analysis as well as an investigation of combined sewer overflows.
Combined se&ers are located in about twenty—four.peréent of the area
served. Seventy-three overflows are located within the PVSC District,
and these provide an outlet for about sixteen square miles of combined
sewer area 1ocate& within the District. About thres square milés-of

combined sewers are located within the PVSC District but do not have

PVSC overflows. Some of these overflows provide an outlet for sanitary

sewer systems while the bulk serve combined systems. Sixty-five over-
flows are classified active, while eight are classified as inacti?e.

During the course of the study, iﬁ was found that approx-
imately twenty-three additional overflows or bypasses owned by the City
of Paterson are located within the City's collection system andzdischargy
combined sewage directly into storm sewers which empty into the Passaic
River; These are additional to the twenty-eight overflows classified
active and located in the Paterson area which are part of the PVSC
system. |

It was also found that at least fourteen overflows owned by’
the City of Newark ére located within the City's collection system and
discharge combined sewage into storm sewers which eapty into the Passaic
River or Newark Bay. These are additional to the fifteen PVSC overflows
classified active which are located within the City of Newark.

X
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Three major overflows included in the foregoing, namely,
Peddie, Queen, and Waverly, are locéted in tﬁe South Side of the City of
Newark thch is served by combined severs. The overflows from the South
Side of Newark discharge into Newark Bay.

Measurements were made at all of the active PVSC overflow
chambers to determine the r.t: and volume of overflow, as well as the
degree of pollution resulting from these overflows during storm periods.
A comparison was made of the quality of the combined storm water over-
flow with the dry weather sewage flow which was measured at both the
sixty~-five active and the eight inactive overflow stations within the
PVSC system.

Measurements of overflow were conducted over a period of a
year. It was found that rainfall occurred on one hundred and four days
during the one-year period of study. .FUrtheremore, overflows occurred
fromréeventy to eighty times per year during the period of study.
Overflows generally occurred within fifteen to twenty minutes>after
rainfall intensity exceeded 0.04 inches per hour. The duration of the
qverfléw period generally coincided with the time of rainfall and over-
flow has been found to occur for only short periods following reduction
of rainfall idténsities. The peak overflow rates were found to be
extrecely high, ranging from twenty to thirty times the dry weather flow
in the collection system tribuﬁary to the overflow chamber. The volume

of overflow was found to be.a function of rainfall intensity, duration

xi
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of the storm, and the total rainfall. It was generally found that the
initrial overflows contained a higher degree of pollution than found in
waste characteristics of the dry weather flow. Investigation of samplecs
at the start of overflow indicated that the suspended solids were generally
high, reflecting a flushing action through the sewers. The Biochemical
Oxyggn Demand (BOD) and Chemical Oxygen Demand (COD) in the overflow
were often a function of the non-storm waste characteristics of the
tribdtary area. Howeve;, after some initial modest reactions no general
evidence was fouﬁd in storm water characteristics which woﬁld indicate a
major.and continued decrease in pollutional strength when storm water
overflows extended over a long time period.

The suspended soiids indicated a wide variation in concentration
and appeared to have no correlation with the storm overflow rates and
duration. The strength of BOD and COD were generally found to be some-
what lower following an initial period of overflow. Investigation of
the combined sewer system overflows reveals that approximately 7,600
Million Gallqné (MG) of combined storm water and sewage were discharged
into the Passaic River during the study period (1974-1975). This volume
is equivalent to about eight percent of tHe totél annual sewage flow
treated at the plant during the same period. The result of this overflow
and other local overflows (not owned by PVSC) located within the collection
systeé is a measurable pollution load upon the receiving stream. It
should be noted that the overflow observed, represents flow from combined
sewers serving 16 sqﬁare miles of the PVSC Area and furthermore'fepresents

the excess flow which initially is conveyed by the PVSC interceptor.

xii
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The remaining storm flow from the balance of the PVSC Area (about 84 square
niles) discharged in.exccss of 40,000 ﬁG during the seme study peFiod, via
storm drains, also with a measurable pollutional lead on the River.

It has been estimated that the total annual pollutional
loading from the combired sewer overflows in the PVSC District aggregates .
about 4,800 tons of BOD per year, for the study ;ouiod. It should be

lnoted that the study year (1975) Qas found to be the secqnd highest
rainfall year of record. Subsequently, it is presuned that a proportionate
condition of funoff to ;he Passaichiver prevailed during the same
period, that is, extremely high river volumgs of flow.

The annual loading to the river from PVSC overflows occurs
usually during storm periods and i¥s effect on the river is complicated -
by: increased river flow - higher velocities; storm water, énd overland
dischargés along the r;ver; ﬁidal effects; and other factors which require
a study far beyond‘the scope of this investigation. It was intended to
study the effect of loadings on the River, utilizing the availeble

- River model prepared under separate contract for the State of lNew Jersey. .
The mathematical model could not be used because of its liritations under -
actﬁal dynamic conditions. In other 'words, the formulation of a dynamic
model by Killam Associates is well beyond the intent of the contract with
PVSC.: The data compiléd during this study and reported upon certainly-
could be used and would be helpful in the formulation of a dvnamic model
It is recommended that such study by undertaken to determine the true

effect on the River.
xiii
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Regardless of the effect on the 2iver, Public Law 92-500
requires the objective of "zero" discharge by year 1985. The prac-
ticality of the‘timing of this objective notwithétanaing, four alter-
native solutions ﬁave been considefed, as follows:

1. Relief interceptor to accomnodate storm wai: flows.

2. Reconstruct portions of .sanitary and combined sewer
system (separation and replacament).

3. Separation of combined sewer systems and
construction of PVSC relief interceptor.

4, Alternative storage plans.

"It has been determined that the most effective method of
eliminating overflows is to provide storage (Alternative 4). This
storage might best be provided by the construction of deep rock tunnels
with adequate capécity to store combined overflows. It has been estimted
that the.storage requiréd would be in excess of 700 Million Gallons
(MG). This capacity should be adequate.to accommodate the runoff froma
four-inch rainfall over the nineteen square miles of the combined sewer
It would then be possible to pump the stoted combined flow inté the
treatment plant, which would be able to handle a flow in excess of the
existing PVSC intérceptor capacity.' The cost of constructing a storag

tunnel, and required pumping facilities, has been estimated to be apprix—

‘imately $700 million to $800 million.

The total collection system possible infiltration was found to
range from about 70 MGD to 100 MGD. It has been determined that approi-

imately 73 percent of this possible infiltration was located in the
xiv
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combined sewer system distriéts. It has been estipated that appfox-
imately fifty percent of the possible infiltration cén be reduced in
‘both the sanitary sewer collection systems and the cecmbined sever
'systems in the District. Prior to undertaking a program of possible
infiltration reduction, it would be advisabie to determine whether or
not overflows will be complete;y eliminated by the construction of « =p
storage tunnels or whether a combined sewer separation'program will be
undertaken. If a storage plan or separation prograc is authorized to be
studied, it is recommended that the further investigation of‘possible

infiltration under Phase II in the combined sewer system be limited to

major and identifiable sources of possible'infiltration that can readily
be eliminated at nominal cost.

If the étorage alternative is adopted as wost effective, then
preliminary éngineering investigations should'be<made of the economic
feésibility of constructing a deep rock tunnel for the storage of overfla:.s.
This investigation would include geological studies, borings, detailed
estimates of cost, and alternative possibilities of subsurface storage
to accommodétevoverflows which now occur.

It is recommended that whatever alternative is adopted
regarding overflow, consideration be given to the elifect of lccal over-
flous in the Paterson and Newark areas which noQ discharged directly or.
indirectly into the Passaic River, and which were noﬁ included Qithin Lhé

scope cf this report. This also includes the South Side Interceptor Sewer

which is owned by the City of Newark, which now discharges into Newark Bay .



Py

Determination of the most effective method of eliminating this overflow
should also be included in any alternative adopted. It would appear

that the installation of a deep rock tunnel would be the most effective

means of eliminating such overflow, and a tunnel which would lead toward

the Newark Bay Pumping Station, with its pumping facilities, could be
integrated with the tunnel plan proposed for the combined sewer overflows

from the Paterson-Newark area.
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SUMMARY REPORT
: UPON
OVERFLOWS INTO THE‘P&SSAIC RIVER

INTRODUCTION

.One of the basic objectives of this study and report is to
1

determine the most effective, economical, and environmentally acceptable

means of controlling "combined" storm water overflows, and other sanitary

sewage overflows created by severe inflqw to the fVSC interceptor sewer,
from the internal sanitary and combined sewer collection systems of the
municipalities served by the PVSC.

The Water Pollution Control Aqt, Public Law 92-500, mandates

that there be no overflow and no pollutidnal discharges by 1985. Al-

though the goals set by the law are to be commended, ;heir attainment
within the time limits projected is doubtful from a practical view. The
attainment of the objective of the(law—iélimination of all pollutional
discharge by 1985, for all storm conditions—-is not probable. The cost
of this work is very great, and a massive public works project would be
required to accomplish the objectives, insofar as the substantial
elimination_OE all overflows and‘pollupional discﬁarges is required.

ALTERNATIVES CONSIDERED ‘ ‘

1

1. Relief Interceptor to Accommodate Storm Water Flows

Several alternatives have been considered in an endeavor
' i
to establish plans that might be economically feasible and within the
ability of the PVSC members to finance, .commensurate with the benefits

received.

xvii
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Consideration was given to the coastruction of a new parallel

interceptor or trunk line extending from the upper terminus of the
system in Paterson, a distance of about twenty miles, downstream to the
Treatmeﬁt Plant in the City of Newark. Spur lines would also be'required
under such a plan to substantially eliminate alleverleQ conditions
which prevail within the collection systeﬁ. Under this plan, it would
be necessary to size the relief interceptor to accommodate the peak flow
rates which now occur and which are exceptionally high in the Paterson,
Néwark, and Kearny-Harrison areas where combined sewers are in service.

This alternative has been evaluated and is clearly not

.eéonomically feasible and should not be considered. A pipeline of this

size and magnitude would have to accommodate peak.flow rates from the
Paterson area of about 5,000 to 7,000 MGD, and from the City of Newark
and Kearny area, would have to be large enough to accbmmodate peak fl&v
rates from 5,500 to 8,OOOFMGD, and 1,700 to 2,000 MGD, respactively. Tle
cost of sdch an -interceptor would be prohibitive, estimated to'be about
$1.0 to $1.5 billion. The diameter of the pipe would be exceptionally
large, and ﬁhe.conétruction of such a line would involve deep tunneliny
in order to avoid diéruption of existing utilities, traffic, and commerce -
In addition to the comstruction problems and tremendous cost
of conveying these peak éverflow rates to the plant for treatment, it
would be necessary to provide expanded treatment facilities to treat tle
storn water, which would increase the estimated cost by $0.5 - $1.0

billion--which would not be considered economical.

xviii
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The prgsent treatment plant design calls fof-expansion and
eﬁlargement to handle an average daily flow of 300 MGD. Hydraulically,
the plant will be able to accommodate at least twice this ;até during
peak flow conditions.

It is obvious from the foregoing that tﬁe expansioﬁ of the
treatment plant to handle peak flow rates, which might be as high as
12,000 to 17,000 MGD--for relatively short pefiodsf—isvnot reasonable.
For this reasoﬁ, the installation of a new interceptor‘sewef to accommodate
all overflows, whether from combined sewers.in the Patersbn, Newérk and
Kearny-Harrison areas, or inflows from the separate sani;ary sewer

systems, cannot be justified.

xix
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2. Reconstruct Portions of Sanitary and Combined Sewer
System (Separation and Replacement)

Another alternative considered, involves the reconstruction

and replacement of very old sewer systems in the PVSC service area with

new pipelines, especiaily designed to provide watertight joints and
appurtenances . Furthermore, new house connections are prdposéd in con-
junétion with the elimination of underdrains or illegal conhections.
Consideration was also given to separating existing combined sanitary
sewers which are conducive to ground water infiltration and leakage. The
objective of this plan would be to utilize existing combined sewers as
storm sewer systems and provide neQ watertight separate sanitary sewers
which would minimize the entry of ground water infiltration or inflow
during periods of rainfall. Under this plan, a major portion of the
older sanitary.sewer systems woul@ be reconstructed where inflow and
infiltration are found to be excessive. The objective of the foregoing
would bento reduce the storm flow rates in an attempt to avoid the
necessity of paralleling or reconstructing the PVSC interceptor.

It has been estimated that there are approxiﬁately 8 million
feet of both combined and separate sanitary sewers in the 100-square
mile area served by the PVSC system. It has further been estimated that
there are about 2.1 million feet of combined sewers in approximately 1}
square miles of the District.(exclusive of the South Side of the.City of
Newark), and the balance of the District is provided with separate

sanitary sewer systems (5.5 million feet).
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The estimated coét of recoﬁstruction and repair of portions of
the sanitary_and combined sewer sysfems is About 31;2 billion. The
construction of a completely new éanifary-sewer §ystem would be more
exbensive-—about $1.8 billién-—but this would essentially eliminate all
infiltration and inflow. A coﬁbination of repair'aﬁd replaceﬁent, as
well as combined sewer Sﬁparation; would significantly reduce both the
dry weather flow‘rates)and the peak flow rates (inflow) presently experienced.

Under pfesent—day conditions, the average daily dry weather
weekday flow at the plant ranges from about 250 MGD to 280 MGD (dry to
wet weather months). Total systém peak flo@ rates under storm conditions
have been estima:ed to range from 2,000 to 15,000 MGD (stqrm water
overflow conditions per occurrence) . By.new sewer construction and
separation of the combined sewer system, it has been estimated that the

" dry weather flow could be reduced -by about‘SOvﬁGD. The peak flow rates
in the system would also be reduced.

Notwithstanding the reduction of extraneous flows—-during dry
weathier and peak storm conditions--by the expenditure of about $1.8
billion for new sewer systemé, it is estimated that overflowg would
still occur bgcause of the inadequacy of tﬁe existing PVSC interceptor
to accommodate anticipated peak flow rates.’

It would therefore be necéssary, under this alternative, to
parallel a large portion,'if not all; of the PVSC interceptor where
capacity is inadequate. Therefore, this alternative ié not considered
feasible and we would not recomménd any further detailed investigation

of this concept.

xxi
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A further consideration with fespact ﬁo separation of combined
sewers, ofher ﬁhan‘expense, involves pollu;ional discharge during stdrms
from separate storm sewers. Although separation diverts sanitary waste
from the overflow, and eséentially.removes large portions of infiltration/
inflow from the syétem, separate storm sewer discharges from urban
runoff produce ﬁollutional loads which are discharged to the River.

These loads are variable and are in an order of magnitude which is
dependent upon precipitation, road debfis, chemicals, and other surface
contaminants of a particular area. These contaminants are ultimately
washed into and flushed through the storm sewer system, and discharged

to the River.

xxii
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3. Separation of Combined Sewer Systems and Construction of
PVSC Relief Interceptor

Under this alternative plan, consideration has been given to a

complete separation of combined sewers by the construction of a new,
separate sanitary sewer system in approximately 19 square miles of the
District now served by combined sewers. Ti!i:z alternative has the ad-

vantage of reducing the cost associated with a new sewer system for the

entire District, and would eliminate "combined" storm water overflows

which now occur with each measurable rainfall.

By eliminating the combined sewers in the Paterson, Newark,

.and Kearny-Harrison areas (12,200 acres), it has been estimated that the

average déily dry weather weekday flows, which now range from 250 MGD to
280 MGD, seasonally, cOuld be reduced to aSout 230 MGD..

It would still be necessary, however, to provide é parallel
relief PVSC trunk se&er to prevent overflows into the river, since the
esﬁimated total peak system flow, which would include remaining inflow
from the existing separate sanitary sewer collection systems, as well as
the flow from the new sanitary sewef'systéms in thg combined sewer
districts, would be in excess of the carfying capacity of the existing
PVSC interceptor.

Prelimina;y estimates of the cost of combined sewer separation
by constructidg‘separate sanitary sewer systems in the various areas of

the District were determined to be as follows:

xxiii
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Paterson (5,100 Acres) $185 million
City of Newark (5,400 Acres) 215 million
Harrison-Kearny Area (1,700 Acres) _ 80 million
TOTAL -~ | $480 million

The area and cost shown for the ity of Newzrk does not include
the South Side area of the City (3,240 acres). .

From the foregoing, it is evident that the cost of separation
of the combined'sewer s&stems is high. This is attributed in part to
the fact that there will be: disruption to traffic; interference with
existing utilities;.premiﬁm costs for difficult working conditions in
congested streets; extensive sheeting requirements; extensive pavement
and curbing replacement; necessity t§ break existing conﬁections to old
sewers, maintain flows, rehaBilitate 0ld lines and provide complete
separatidn in all combined sewer lines; and the necessity of recbnstructirlg
house connections in order to completely eliminate infiltration and to
assure complete reduction of system inflow. It is believed that the
foregoing preliminary coét estimates are conservative. However; the
cost estimates may require modification following a full investigatibn
of the effect of existing uﬁderground utilities and actual subsurface
conditions, ;hich can only be determined following extensive field
surveys required prior to design. Construction gost contingencies in
this type of reconstruction prﬁject must be higher than normally provided,

because of indeterminate and uncharted subsurface conditions and interfire=nces
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which must be anticipated in highly developad areas.

Under this alterdative, it wouid still be necessary to provide
a PVSC relief interceptor to accommodate ths peak flow rates to prevent
overflows into the Paésaic River during storms. The eStimatea cést of
constructing approximately twenty~two miles of relief interceptor sewer
and pumping facilities would be in excess of $350 mili.ou.

Thus, .the total cost of constructing a new PVSC relief inter-
ceptor, and providing separate sanitary sewers in areas that are now.
provided with cémbined sewers, has been estimated to be-about $850

million.
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4, Alternative Storage. Plans

Under this alternative, saveral methods Have been investigated
for handling storm water flows inﬁolving storage. The various methods
which have been considered are set forth below:

(a) Provide local storage and treatment of storm
water flows upstream. '

(b) Provide storage and transport with treatment
at existing Newark Bay Treatment Plant downstream.

(c) - Separate the combined sewers and provide storage
and transport with treatment at Newark Bay

Treatment Plant.

(a) Provide Local Storage and Treatment of Storm Water Flows Upstream

Under this alternative,‘all storm water overflows which cannot
now be accommoda;ed by‘the existing PVSC interceptor sewer would be
stored, and a 1océl treatment facility for such stored étorm water would
be provided. A treatment facility would bg located in the Paterson
aréa, while similar treatment facilities would be located in Newark,
és well as in the Kearny-Harrison area.

Storage facilities (tunnels) would be built underground. The
treatment facilities would be activated during each storm to provide for
the degree of treatment necessary to meet the requirements for discharge
intc the Passaic River--if permitted. Under most of these conditions,
such discharge would be at times when the rivef fiow is high, and the
degreé of treatment would be established to conforﬁ with the stream
water quality conditions which prevail when non-point sources of

pollution may predominate.
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This plan is obviously not in conformance with the Federal

Covernmert mandate of no pollutional discharge into the receiving strean.

The storage provided under this alternative would be adequate to accommodate
the rundff from a total rainfall of foﬁr inches over the 19 square miles
of the combined sewer area. A total aggregate storage of about 700
Million Callons (MG) would be provided.
The pumping station and treatment facilities would be nomin-
ally designed with the view of dewatering the storage tunnels in a
period of about one week following a four—inch}rainfall occurrence. The
cost of this alternative has been estimated to be from $750 to $800
million. This cost includes the capi;alization of the 6peratingvcosts.

(b) Provide Storage and Transport with Treatment at Existing
Newark Bay Treatment Plant Downstream

This alternative would eliminéte discharge of a treated efflwent
into the Passaic River upstréam in Paterson and downstream in the Newark
and Kéarny~Hafrison areaé;y All of the storm water overflows would be
conveyed in a deep, long tunnel to the Newark Bay Pumping Statiom.
Following a rainstorﬁ, the stored combined sewage would be pumped at
relatively low flow rates (about 100 MGD or less) into‘the éxisting PV
treatment plant. The tunnel would have a storage capacity of about 700
MG, or equal to the éstimated runoff from a four-inch rainfall over a 1

square mile combined sewer area.

xxvii
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The cost of this alternative has been estimated to be about
5800 to 5830 million. This is slightly higher (6-7 percent)‘in cost
than the plan with local treatment and disposal in the Passzic River,
Howaver, this alternative does not require as nuch operation and maintenance.

(¢) Separate the Combined Sewers and Provide Storage and Transport
with Treatment at Newark Bay Treatment Plant

Under this alternative, all combined sewers in the Patersorn,
Newark, and Kearny-Harrison areas (12,200 acres) would be eliminated by
constructing new separate sanitary sewers in these areas.

Underground storage tunnels would be constructed to store
sewage overflows resulting from inflows into the existing sanitary systems
(whicﬁ would occur forvshort periods during heavy rainfalls because of
the inadequate capacity of the PVSC interceptor). The stored overflows
would‘be pumped at a rela;ively low rate into the PVSC interceptor in
Paterson. This would occur after the rainfall. At the downstream end of
the system, the stored water would be pumped directly into the Newark
Bay‘Treatment Plant. The aggregate storage capacity required under this
alternative is only abdut 90 MG.

The estimated cost of this plan--which appearé to be the ﬁost
economical means of eliminating all combined sewage ovefflow from the
Passaic River—--is $650 to $700 million. 0f the foregoing amount,.$480
rillion would be required for construcfing separate sanitary sewvers in
about 12,200 acres of the District where combined sewers are in service
(but not including 3,240 acres of combined sewers in the South Side of
the City of Newark). The cost of storage tunnels and pumping facilities

has been estimated to be from $170 millién to §220 nillion.
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Undov this plan--and without reduction of infiltration in the
resc of the systen which has separatc sanizary sewsra--the average daily
filow during the weekday (wet weather) perisds might approuimate 240 MCD,
with p2ak flow rates subétantially reducéd.

It is furthermore estimated that a periocd of from seven to

ten vears might be required to implement t-is massive project. This

_

elimination of combined sewage overflowé and redu:tion of other extraneous
flows, as indicated above, cannot be realiscically completed before
1985, even if all the funds ére made available.

This alternative does not includs a cost allowance reflective
of the loss to businesses and commerce in the center of Paterson and
Newark, as well as in Kearny and Harrison, from thz disruption to travel
and inconveniences, and outright reduction in trade and cormerce in the
éffected areas, nor does the alternative include the cost to homeowneré
and businesses for required sanitary plumbing separation within buildings
and structures. Many buildings have roof leaders, czllar drains, and
internal and external storm drains which would require separation, and
this cost wquld be borne by the individual buiiding owners. The above
alternative costs would not be encountered if the tunnel plan-—without
COﬁbiﬁHd sewer separation--were adopted.

These considerations, combined wich environmental factors,

nust he weighed in selecting the most advantageous plan for elimination

of storm water overflows.
A summary of the estimated costs of the various -alternatives

discussed is included in the following table:
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SUMMARY OF ESTIMATED COSTS

Alternative Plans
upon .
—— e
Elimination of Storm Yater

Overflows into the Passaic River

Relief Interceptor to Accommodate
Storm Water Flows:

Reconstruct Portions of Sanitary
and Combined Sewer System
(Separation and Replacement):

Separation of Combined Sewer
Systems and Construction of
PVSC Relief Interceptor:

Alternative Storage Plans:

(a)

(b)

(c)

Provide Local Storage
and Treatment of Storm
Water Flows Upstream:

Provide Storage and Transport
with Treatment at Existing
Newark Bay Treatment Plant
Downstream:

Separate the Combined

Sewers and Provide Storage
and Transport with Treatment
at Newark Bay Treatment Plant:

- XXX

ESTIMATED
COST

$§1.5 ~ $2.5 billion
§1.2 - $1.8 billion

. $850 million

$750 - $800 million
$800 - $850 million

$650 - $700 million
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PURPOSE OF REPORT

The Water Pollution Control Act Public, Law 92-500, mandates |

that there be no overflow and no pollutional discharges into rivers

and streams by 1985. Accordingly, the basic 6bjective of this

report is'to détermine the most effective, economical, and environmen-
tally acceptable means of eliminating the combined storm water over-
flows which occur along the Passaic Valley Sewerage Commissioners'
main and branch interceptors, as well as the severe inflow from'ghe
sanitary sewer collection systems of the municipalities served

by PVSC.
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SCOPE

A detailed study was conducted 6f the seventy-three (73)
combined éewer overflow systems within the jurisdiction of the
Passaic Valley Sewerage Commissioners. The work included the inden-
tification and si.” of these combined sewerage systems in order
to determine their locationm, physical characteristics, and extent
of service areas. The methodology of investigation included the
physical examination of each overflow/regulétor complex to determine
its location, and verify demensions, elevations, pipe size and lengths,
general condition, as well as other data deemed relevant.

Dry weather and wet weather flow measurements were also con-
ducted (as part of the Infiltration/Inflow wofk). Overflow measure-
ments were made at each of the overflow stations to relate the
overflow to rainfall, where possible, and to develop time-duration
pollutional loading curves to establish both peak overflow rates

. and total quantity of dverflow; insofar as was possible.

Sampliﬁg of such overflows was undertaken to determine the
quality 6f'the bypassed storm water flow and its effect on the
Passaic River. Such samples were analyzed at the laboratories of
the Passaic Valley Sewerage Commissioners. The results of these
analyses are iﬁcluded in the appendices to the individual over-
flow reports for each major geographical area.

Dry weather (non-rainfall) samples of the tributary sewage

flow from the local interceptors at each overflow chamber were also

2 .
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obtained to serve as a baseline of values. These baseline samples
were aléo analyzed at the PVSC Laboratories for the same sewage
parameters as for the‘storm overflow sampling. These rgsults are
also presented in the appendices of the individual overflow reports
fhese baseline analyses facilitate a broadlqomparison of the sewage
quality during periods of'non-rainfalllwith that of the overflow to

the Passaic River during periods of rainfall.
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DEFINITIONS |

BYPASS (noun) - An arrangement of pipe, conduit, gates, pumps,
valves, etc., whereby the flow may be passed around a hydraulic
structure or treatment facility.

(verb) - The act of 'causing flow to pass around a
hydraulic structure or treatment faciiity.

COMBINED. SEWER - A sewer which carries sanitary sewage with any
component domestic, commercial, and industrial wastes at all times
and which, during wet weather periods, serves as the collector and
tranéporter of storm water from streets or other points of origin,
thus serving a "combined" purpose.

DIVERSION CHAMBER - An enclosure within or adjacent to the regulator,
which acts to conduct flow from an influent sewage line to the

- regulator chamber under dry weather conditions. During wet weather
(bypass conditions), the flow is directed to the tide gate chamber.

DRY WEATHER FLOW - The combination of sanitary sewage and industrial
and commercial wastes normally found in the sanitary sewers during
the dry weather season of the year, and sometimes referred to as
baseline flow. ' '

FORCE MAIN -~ A pressure pipe joining the pump outlet at a waste-
water pumping station with a point of gravity flow.

INTERCEPTOR SEWER - A sewer that receives dry weather flow from a
number of transverse sewers or outlets, and frequently, additional
predetermined quantities of storm water admixed with sanitary flows,
and. conducts such wastewaters to a peoint for treatment or for
disposal. ‘

mg/l - milligrams per liter, or the concentration of pollutional
characteristics in sewage. '

MGD - Million Gallons per Day -- a common term for rate of waste-
water flow.

MG - Millions of Gallons -- a common term for volume of wastewater.
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OUTFALL SEWER - The.outlet, structure, or sewer through which sewage
is finally discharged. ’

OVERFLOWS - The overflowing of trunk or interceptor sewers resulting
from the combination of extraneous flows and normal flows which exceed
the diversion capacity of the stop logs, stop planks, dam, or weir.

ACTIVE - An overflow which operates automatically or by
manual operation to relieve an overflow condition.

INACTIVE - An overflow that, generally, has been taken out of
service, either by closure of a gate. or valve, or by an installed plug.

REGULATOR - A semi-automatic or automatic regulator device with
movable parts that are sensitive to hydraulic conditions at their
points of installation and are capable of adjusting themselves to
variations in such conditions.

REGULATOR CHAMBER - An enclosure containing the regulating mechanism.

SAND CATCHER - A chamber located ahead of the régulator connection to
the PVSC interceptor which acts as a grit collector. Sand, grit, and
other suspended matter are intercepted and retained in this chamber,
which is cleaned out periodically.

STOP LOG OR STOP PLANK - A dam or weir, usually constructed of brick,
wood planks, or concrete, which is located at the entrance to the

overflow outfall line, and which diverts normal sanitary (non-rainfall)
flow to the interceptor through the regulator.

TIDE GATE CHAMBER - An enclosure adjacent to -the regulator which acts
to conduct the sewage flow (usually bypass) through a tide gate to the
outfall. A rising tide seats the tide gates, thereby preventing tidal
waters from entering the sewerage system.

TRUNK ~ A large sewer which receives wastewater from tributary branch
sewers serving generally one drainage area.

Lo
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METHODOLOGY

A tabulation has been made of the average daily flows
measured at the Passaic Valley Treatment Plant for the
entire year of 1974-75, including estimates of overflow
due to valve closings, and special pumping practice.

In addition, the rainfall data has been plotted to deter-
mine true dry and wet weather flow conditionms, verifying
the previously enumerated data regarding dry weather

flow conditions.

The wet weather flow conditions have been evaluated,
determining and tabulating areas tributary to combined
sewer overflows into the Passaic River. The catchment
areas investigated under various rainfall intensity and
storm recurrence frequencies indicate the amount of wet
weather or storm flow conveyed by these combined systems,
as part of the total flow conveyed. These amounts have
also been tabulated.

Estimates have been made of the discharge volume to the

river, via the overflows under the various storm intensi-

ties,and these have been tabulated, as well as tabulat-
ing the anticipated peak flow rates.

The overflows have been analyzed based on observed condi-
tions and in terms of major discharges to the Passaic
River. These have been grouped in the major areas of

‘Paterson, Newark, and all others (being of lesser

importance). Additionally, the Second River Overflow
(being entirely sanitary) has been studied as a separate
entity, but related to PVSC trunk capacities available.

The overflows have been studied and analyzed on the basis

of available capacities in the PVSC trunk and combined
flows have been equated along the trunk on an inflow/out=
flow basis in an attempt to determine weaknesses of the
system.
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6. Analyéés of water quality measured during the over-
flow under various rainfall conditions have been
tabulated and analyzed with respect to Passaic River

water quality under the same conditions.

7. The overflow condition has been analyzed with respect
to flow conditions during seasonal wet weather (high
water table) periods in order to evaluate the
implication of successful future cost-effective re-
habilitation programs, insofar as frequency and
magnitude of overflows are concerned.

8. Recommendations and costs have been developed as to
' proposed action regarding overflows based on:
a) increased capacity of sewers
b) storage
c) treatment
d) separation.

-
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ARRANGEMENT OF REPORT

The detailed repbrt upon overflows is divided into five parts.
The first part consists of introductory remarks and contains the back-
ground ihformation relevant to the inéeption of this study, followed by
a general discussion of ﬁhe procedures followed during the overflow
chamber field surveys and inspec;ions, the rationale behind the operation
of the selected flow measuring and sampling equipment, and a brief
description of how a typical overflow operates.

The other four parts are arranged according to the geog;aph-
ical location of the seventy-three overflows along the PVSC Interceptor
from its northern terminus in the Paterson area to its southern termin-
us in the Newark area, as follows:

Paterson Area Overflows
Clifton-Passaic-Rutherford Area Overflows
Newark Area Overflows

Kearny-Harrison-East Newark Area Overflows

These area reports generally include the following features:
some iﬁtroductory comments on the size and extent 6f the collection
areas, and the seasonal dry weather flows associated with each area;
estimates of the amount of overflow based on rainfalls of varying
amounts and duration; and observations on the capacity of the PVSC Inter-
ceptor in its various reaches, in relation to overflow estimates. In
addition, findings are presented concerning réinfall intensities

producing overflows, and the peak overflow rates and volume of overflow
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discharge associated with the cverflows in each of these four geograph-

ical areas. Apprppriate summary tables and plates depicting the over-
flow locations are also included.

Information is also presented on City-owned overfléws, which
are above and beyond the PVSC overflows along the main interceptor and
its branches, and the importance of including a study of the effect of
these overflows ﬁpon the Passaic River, in addition to the PVSC Over-
flows, in future investigations.

Some conclusions concerning the significance of overflow‘and
preliminary estima;es-Of cost of separation of combined sewers in each
of these geographical areas are‘also included. A brief description and
analysis of the individual overflows in each of these four geogranhicail
areas are also included, following the intfoductory and general inform-
ation outlined aboye.

Following these‘reports are separate sections discussing
estimates of total system overflows, as well as estimates of»totai
pollutional load contributions.

The Appendix contains seventy-three individual overflow
extract reports, bound together by geographical area. Each extract
contains observations which are unique to the particular location, a
series of plates and tables depicting representative flow metering‘
(where applicable), and sampling results obtained during the course of
recorded observations at each chamber.

These reports are presented in varying format, as follows:
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The Ivy Street, Keérny, overflow report was developed in full narrative
style. The other reports were presented in "Data Extract" format, where-
by the arrangement of the data follows the development in the comprehen-
sive Ivy Street report, but in "short-hand" or "question and answer"
format, to facilitate data preséntation. Where warranted, extensive
plates were prepared depicting water quality and pollutionél loading
observations in the latter half of the overflow data extract reports.

The Appendix also coﬁtains an overflow chamber cross-reference
list of tHe-bench-marks used for establishing elevations at each
respective overflow chamber, and a Summary of Overflow Valve Closing Actioms.

Overall conclusions and recommendations are contained in the

"Summary Report upon Overflows into the Passaic River."

59
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OVERFLOW STUDY AREA REPORTS

This section includes the summary of Overflow findings for
four Study Areas composed of portions of eleven municipalities. For
purposes of reporting, the results are presented for each of the 73
overflow chambers grouped into four geographical regions within the
Passaic Valley Sewerage Commissioners Service Area. Because of the
extent of the individual overflow studies the findings are presented
herein with the detailed.overflow data extract reports included as

separately bound volumes.

11
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INTRODUCTION

Work began with the inspection of the PVSC systém, with coopera-
tion and assistance of line crews of the Passaic Valley Sewerage Commis-
.sioners. Information (record of plans, etc.) relating to the overflows
were madé available by the Passaic Valley Sewerage Commissioners. Other
pertinent data were réquested and made available by the PVSC and member
municipalities, such 4s siphon details (under the Passaic River), plans,
profiles, and details of various sections of the PVSC trunk line, as
well as flow records.

After review and analysis of the available records, location
surveys were undertaken at each of the regulator :hambefs. The survey
verified information such as sewer sizes, manhole rim elevations, and
sewer invert elevatiomns, ouFfall discharge locations (at the river),
flow direétion, lengths of lines, and other pertinent information. The
condition of the outféll at each overflow was also noted (see overflow
reports) and recorded.

Additionally, tide gates, if any, were ihspected from the point
of view of éondition and workability, as well as observation of pqssible
tidal water inflow into ghe chambers during high tide conditions. These
observations were made during high tide conditions, where applicable.
Data was gathered to provide information for the verification of existing

conditions and to provide the background to evaluate the effect.of

various alternatives (conclusions and recommendations).

12
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ecording rain gauges were installed at the Passaic Valley

Sewerage Commissioners' maintenance yard in Paterson, ard additicon-

P
allw

48}

t the ‘zillingten Pumping Staticn, and cther locatiors im the
service afea. Storm observations made dﬁring the studv period were
used to determine rainfall_intensity and duration. Visual observations
were recorded as to the ‘total general effect of the various storms, as
an overview of conditions during various rainfall intensities and their
apparent effect on the entire system.

A recording tide gauge was instélled at the Saybrook Place
overflow in Newark. The instrument was installed to obtain an accurate
record of tidal variations in the study area. This information was'
subsequently used to determine tidal effect on the overflow outfall
and tide gates.

A typical overflow schematic diagram for the type of overflow
employed in the PVSC system ié shown on Plate 1, A small pipe diwverts a
part of the flow into a ;egulafor chamber, activating a float whieh
closes or throttles a gate or opening to thg PVSC trunk. Some regulators
have a manuél.flap valve which may be closed, diverting all flow to
the river.

Under normal conditions, during high storm fléws, the flogt
actuates the regulator, diverting all or pért of the combined flow
through an outfall line to the river, provided that the regulator is
functioning. Under normal dry weather conditions; the sanitaryv flow

enters the PVSC trunk after diversion through the regulator.

13
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A plan and prbfile drawing of each Active overflow chamber
is included in the individual report for éach overflow station, showing
gradient conditions upstream and downstream of thé chambers. The brofile
indicates ground elevations, manhole rim elev;tions, pipe inverts, out-

fall elevations, as well as pipe mstw=yrial, siz=s, shapes, lengths, and

.slopes of all lines. The overflow drawing for the Inactive overflows

usually consists of Plan view information only, since flow metering was
not required at these locations. Storm sampling was perfbrmed at the
Inactive overflow locations-és required. Under normal conditions, all
flow from the local interceptor totally enters the PVSC interceptor at
the Inactive locations. N§ overflow is diﬁerted to Passaic River at
these locations, except during emergencies.

A master OverfloQ Inspection Summary is presented in Table 1,
summarizing pe;tinent reco;ded observations concerning the condition of
the regulator, the stop planks, the tide gates, the outfall lines, etc.

Flow measuring and sampling equipment was utilized during the

study, consisting of a liquid level recorder; as well as an automatic

composite sampler. The meters were instél]ed at all active overflow
locations. An active overflow is defined as one which opefa&es automat-
icallv =r by manual operation to relieve an overflow condition. An
inactive overflow 1is bne that, generally, has been taken out of service,

either by closure of a gate, or by an installed plug.

15
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024/K-008| Bergen Ave., Kearny x X NONI: x . x x x ' xosos Creek not ustablished; Surcharue 0.0 ayu
. , : : . . . . . . . . !
025/K~009 rappan St., Kearny X X * NONE x o x Px o x A L fe Single regulator for both loc
( . X . . X . . . : Outfalls Joian to one common p:; fore :aptyin
026/K-010] Dukes St., Kearnv x x NONE ) % ) x Cx |x ) x| x Anto Frank's Creek (surcharge " aboye ©.LJ
| , , . . ;
: H
. i ! i
: b
NEWARK AREA: ) Y
A% T3top logs located in Mversior  iombeer [
028/N-001{Verona Ave., Newark X X . X me=—NUNE-~—- x ) x ’ x . x % x -faurClulrge observed @ ),2' above stup lug
% ' . IStop tops (brick wally locat e
-/q( 029/N-002}Delavan Ave., Newark X x . x X e NONE+——- e mrmmm e NQNE = - e o] s x ll)i\'vl':ziuu Chumber
N . |
 qanee 030/N-003|Herbert Pl., Newark X x x x x X 'I
. . . . , . .
— ) . i : |'
031/N-004] Third Ave., Newark x X, X X : i X X i X X 4

= Step Loy M.H. = Manhol.-

*EANO FLAP VALVE PRESEN o SAMENR,
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TALLE 1 :
OVERF L{W % REGULATOR SAND CATCHER TIDE GATE # 1 | TIDE GATE #2 QUTFALL g o
w
SCRIPT IO ] ) a
pER el g [aalzuesls ) Halel . NEREE
NPDES TF wl w2l e ]8cl2a%lieaBlalz 2 ]lal 2|3l al¥: «|%]27
Ne X - Eol e lo ]l 3i3qSceiSZlme|alx Zlatzl2la|g8lei«|zd]lis HEMARKS
LrAMBER . R B 17 elwm T alh ® | g, @ & | X1& G =S W et K21
LECAT: N Ta| « ' a z g“!&;&a% ealaxlw g D lw il 5 - 3 ) gz’é =0
peal “ * 2| " :."E!Joﬁz 32;"— =l s R = -2 - o3 “ |3z %
) tu L=jec | 2 H | El S =
i I : !
032/N-005] Fourth Ave., Newark x = XX " l x i o ; xqx Surcharge observed ¢ 5.8" above p luy
I . . ! There are a total of b Tide CGai.s
33/5-006] Clay Se., Newark X X ~—=—MANUAL~- | x ;——-—-N()N;:--——l x '\ung; opeg x :on dtep | x | X x Surcharge observed @ 6.3 above =.2p Loy
. ; ' ' ' Sand Catcher half full of epoxy- .i¢ sulistance
033/8-006) Passaic Sv., Newark % X X 1ox . X : , X P x X x | x }x Surcharge observed ¢ 2.5 above t.p loy
i : i : ‘ :
034/N-007| Orange S5t., Newark X , X X ix o, i ~~NOJE x X
: |
! ! .
U3>/N-008] Bridge St., Newark ° P , X X X ————!——--_—-No E-—=——= -4 x| x
i ) : ! ) :
036/N-009) Rector St., Newark X X X .x ix x X : X x
i ' : ‘ . [
037/N-010] Saybruok Pl.,Newark X i ~—-—M.~LNUA13———- x ~BROKEN QFF~ X x X X X
' i : *k ' No Sand Cuatcher at this locati -
038/N-011] City Dock, Newark Xy ; X ' X ~r=—=NONE~—~~ 3 X X X x X Surcharge observed @ 2,4 aboye :i.p lug
‘ P ; . .
039/N-012] Jackson St.,Newark X, , X X . x . % x ! x x Fx | x Surcharge observed @ 2,5 above - - 7 log
i . . ' ’
040/N-013} Polk St., Newark x i x X X P X x x x | x [ x Surcharge observed €@ 4.0' above :- .1 iog
t t ! ! ! '
041/N-014] Freeman St., Newark x Lx x x| . x| x x x I x | x Surcharge observed @ 3.2' above : .7 iog
. MANPA\L i
074/0-001] Union Outlet, Newark X -~—MWA]Y——— ﬁNONE,.——GA;l_‘E—-,----_ -~~~ ~=~NQNE~- ' -1 x , i x
i s ’ ! ; : |
. . i f . . {
. ) ' . i
: . 1 {
; ; i . |
\
KEM{NY—NOkil'H ARLINCTON BRANCH: : : . ) :
: ; ; : i
017/K-002| Washington Ave.,Kearny | x ! : x x % NINE i 4 =x jox
018/K-00l] Stewart Ave., Kearny x S x| x . x , . NGNE 4 x x Outfall partially plugged’
. =k i :
071/8-001] Woodward Ave., Ruth. ; x —-—-—TONH-‘:—-—— [NONE~~~-r~NONE-- x| x ; x ox :
B Ak ! ! s
o ps : . 1 i
072/8-002] Pierrepont Ave..Ruth. | x | fx |-—-fONEi-—— INONE---r-NONE-~ x cxp | x Px
) L LA ! Stop logs (brick dam) located in
| 073/R-003] Rutherford Ave.,Ruth, x % [-~-§ONE~x-~~} & r~--~r-NONE--, X x ; X % Diversion Chamber.
: ! K |
003 Yantacaw St.,Clifron -——-ﬁlom:?——— luoual-—-—;—-noun--‘ NNE-7~-— x x 4 Manual slide gate contxols oyer?.z
i : - *k . ! 1
004 Yantacaw P.S.,Clifron == HONE T~~~ INONE-~~~~-NONE----~ { * x . = x ! Manual slide gate controls awer?._
North Arlington Overflop . Xk i ; ! n
006 | Cliamber, N.Arlington i -~~~ HONE !~ -~ ::QraT—f—lf-Nogegsr_—lfg—_ X, x | Lx X ; ® f Outfall covered with debris
; | | : _ : | i
j [ P N i Ll i
, ** NO FLAP VALVE PRESENT IN C :
E PRESENT [N CHAMBER S.L. = Stap Loy M.H. = Manholi e
Fte Gl

Tt =




e ‘ —— T
TABLE 1
.
OVEHRFLOW| g REGULATOR SAND CATCHER TIDE GATE # | | TIDE GATE &2 QUTFALL g )
| - " w a o w
peschipTIoN 33 I B m!tw*;‘b‘!‘é‘ HERE u al®lo 83] &
NPDES OF Teel @l 2|y |8%i2a2812 0.8 2| 2 glal2lgle |5y a|z.]a2
° - zv { p a9 iz - Z - )
" CHAMBER SR -3 B B = B L L A ST IR ald|=|alz|8]3|2|z8]5: REMARKS
LOTATI e RS L IR NI - 5%‘§'QIE Haitwrigladiw ; Slefdl d|%s]-d
I N LI S °1” ¢ 1K
! ! ! f H . N
GARFLEL WAL LINGTON~PASSAIC BRANEH:; 1 'ﬁ 1 ) . | ;
!' J I : | i K ; e e R
27/1.-001 |Lodi Fovce Main, Wali. Px ""TNON i~ NONI!'. ——————— NqNEr-—r-'-— [~ ko= NON‘F"--"""- X X ] L 24" Gate Valve on oyerflow iine
: N i . 1 . : :
069/0~001 [Passaic Tail Race, Pass, x ~~NONEp—~—~ NON¢ NQNE -~ 1 - —| NONE x X Manual slide gate contruls over: -
i ; ! I ; o HE 8 in. outfall line pluggedeaciu.. utEall poin
070/Q-002 [pundee island, Passaic | x —=-pNUNE .‘"0le 1~~NONE -~ I —| NONE XX never located-mast be covered w.-  deinis
GCarden State H ' i : ' t ! X
P09/G~001 [Paper Company, Garfield x ~—=NONE NONI NONE-~~r 4 1 -- NONF-I x ; Manually operatud bypass overfis.
\ ‘ ‘ ! ) :
05 Wallington P.S. ,Passaic X —=~NONE[F—~~] NONE ~~—~~+~~NONE: + —-| NONE. x ) x Manual slide gate contiols over: .w
3 H g T T ' .
} i : I i
; ; ) i i
! SR ‘ : Co
: : : |
PATERSON AREA: X , oL . . . i ; . !
X . ! : : ! : The outlet of T.C. Chamber #2 is -ntrolled by
P64/P-023 |Second Ave., Paterson x ix x x ) . x x 0 x . ) x |x a 2nd set of stop planks which ar: set at
] : ; higher elevation than those 1n < CLeher.
P65/P-024 |Third Ave., Paterson x ’ VX X x . x ) x . \ x , x {x ,?UI'Churgc has been observed at 1--- ., ot
o - ! [ from M.H. Rims.
D66/P-025 [Tenth Ave., Paterson x R X x X : X : x x
: i ) !
D67/P-026 [Twentieth Ave., Patersodq x , Px | x X x X , x i x
' oo [ kR : : I ; . .
D6B/P-027 Market St., Paterson X, x X X ~=e-sNONB-~-- T VNON# - T . x ' x Stop logs located- in Diversion Ch: ; L
D42/P-001 |Curtis Pl., Paterson x X [ X x ; X = 3~r= NONEpcnpeempee—| x . ; x
P43/P-002 Mulberry St., Paterson | x ! x| X X r ' , x x . x : x |x Surcharge observed at M.H. Rim ¢.zvation
' ; : . !
P44/P-003 W.Broadway, Paterson x f | x ; x x| x x ! x - : x |x : (S)Ul‘;hil‘ge observed at M.H. Rim elevation
; ' i ! : ! utfall covered with debris. .
45/P-004 [Bank St., Paterson x ix x ix x x ’ x x 1= Surcharge observed @ M.U, Rim elevz:ion
D46/P-005 |Bridge St., Paterson x| Lx x x ‘ . x x i x x |x Surcharge observed @2.0'below Rim «levation
! i ; ! !
| ! i . i i
P47/P-006 Montgomery St.,Paterson | x i Ex i x x ! x : x i x : i x |x Surcharge observed @ M.H. Rim elevation
H H . H . | i -
P48/R-Q07 IStraight St.,Paterson x bxo x fx . x . x , x ; x |x Surcharge observed @3.2%above stop log
! ! ] | ’ : ()\‘xtfall so low that it is covered with river
P49/P-008 fFranklin St.,Paterson x ix ’ X X% i x x . x X X silt. Surcharge observed @3.0" :ziove stop tug
B P ' 3 : . I
i . i |
PS0/P-009 Keen St.,Paterson x| R x x . , x ) x| ; x . x |x Surcharge observed @7' aboye stop lcg
o ' ) ' ' : . : . !
- P3L/P-010 Marren St.,Paterson x . X xox , ; x .. x : x ; x lx Surcharge observed @5' above stop iog
- " E ; ; ; : ; ) i ! : i Outfall partially blocked with riwer material
- 1152/P-011 ISixth Ave.,Paterson x cx b ik ix b X x | ! X | x x| Surcharge observed @5' above stup lug N
. ) S.L. = 35¢. y = M. ‘
co ** NO FLAP VALVE PRESENT IN CHAMBER ' e ey }‘::* SMA s Manho e

Ci

O
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OVERFLOW INSPECTION SUMMARY

4
OVERFLOW[ W REGULATOR SAND CATCHER TIDE GATE #¢ ) | TIOE GATE # 2 QUTFALL % o
T w
SESCRIPTION g, w wo few w ) a wo | -
NPDES af R R A T ] £ Joloald i glold|elalal®]s 29,2
io g Tlalzdl sl E 5 ]|eslsggdldgetalzi a8 A S RO A P
Ne CHAMBER Fln gl sl ety > a2 2 2 sl =is3|s]8]¢|a]z5|2: REMARKS
LosaTIoN S RN N R TTIER FR I R F R IR R R A I Y
N z |w oz T REILSSZISEC LS 2 FLS 1Y ) 511228 g
2 1z w w=Q 3z Zz S —
i i 1
033/P-012] East Pifth Sc.,Paterson| x < S x| x x t i x X ‘ x | x Stop logs located in Tide Gate Che eer
. ' | !
054/P-013] East Eleventh St.,Pay. x x x z x X x . x X
. ; - , i
055/P-014[East Twelfth St.,Pat. x Cox f x Ix ' : —r—ireo~k-NO§E x x
i | ‘ ! t t t B o
| i ] ' r H !
056/P-015{5.U.M. Park, Paterson x : .1 X x lx o : ——-—r—-—r—N0 E x . x Outfall wds opened up on cave-in
! 1 I : . -
057/P-016|North West St.,Pat. X §NON4—-—-—~ x x i x i x ! i x ‘ X |x Surcharge observed ¢ 2.5' below Riz elevation
i i ! ! ¢
058/P-017|Arch St.,Paterson X '_'iNONq—'_" X x , x i x X ! lx | x Surcharge observed at Rim elevati.: o
) o . i Sand Catcher ocutlet to T.G. Chambe:s plugged ™7
059/P-018|Jefferson St.,Paterson | x ——— 'NONq——— NONE, X x X : X | x ; x with masonry plug. Outfall covere:s with debri
: i : ! ’ Sand Catcher outlet to T.G. Chambe:s plugged
060/P-019{Stout St.,Patersun X -— ;NONE}——-- ONE, x ~BOTH T1DE GATES BROKEN- . X x x with masonry plug. Vutfall covere: with ‘.‘F,l_’_rif.‘
! . B . . Sand Catcher outlet to T.G. Chambe:s plugged
: ; ;
061/P-020IN.Straight St.,rat. X ==~ :NONij-~~ NONE X R x DX x x |x with masonry plug. T.G. 1&2 have ecn removed
1 H
062/P-021|Bergan St.,Paterson x - 'NUNF"———- x o x x i x ) ' x | Surcharge observed @2.6" above st.: log
i : i ’
063/P-022)Short St. ,Paterson X ' —— "NONL*—-—— X x x ‘ X x X x
! i | SRR ! ! ’ :
007 Hudson St.,Paterson x | % ‘ X ~=~BONE--~-~- x X ' x % x Surcharge ubserved @ Rim elevati..
! ) . . out pfobubibas
: | ! ! {
t ! B : t i | }
i . ' h
: | | - | .
i Pt : ' 1
! P ‘ :
! I N ' ] !
I | % N
- i ' t 1
! P Yo i }
H . i : :
- f f ! i ' '
| :
! P . . ;
: ; ! i : ) ! ' ;
- | 1 i ' ; .
; t ; i
i i ' B N - . H i
. . . ,
N : | H i . . ' f .
! 1 : : ' .
! i ! i i
— | . B | ! ;
H f l ' ! : ! l i |
i ' . L ' |
! N | A ' : f -
x i P ] ! i |
‘ S.L. = Stop Lo M.H. = Manhole
** NO FLAF VALVE PRESENS IN CHAMBILK a* .

T.o. =

Tide Cate
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FLSON T ETLLAM ASSOCIATES,INC,

Sampling equipment consisted of an éutomatic type, battery-
operated unit, eq;ipped with a vacuum pﬁmé to obtain discrete 500-
milliliter samples over a pre—set'time cycle (one composite sample every
fifteen minutes), up to 24 composite samples per cycle. . Samplers were
installed at all overflow locations, Active and Inactive. The results
of sampling may be found in the Appendix to each individual overflow
report.

Liquid level recorders were installed‘in the Active overflow
chambers, with the level-sensing probe for each éevice positioned at
the elevation of the crest of the stop iogs (or diversion dams). Where

stop logs or planks were removed, the meter probe was set at the level

of the invert of the opening to the outfall (above normal flow levels).

When the level of flow.in the overflow chamber rises above the.

level qf the stop logs, overflow to the river occurs. Meter readings
were obtained whenever the flow reached the stop logs. When the out-
fall was surcharged, flows were approximated using alternative hydraulic
analyvsis (i.e., orifice flow, etc.).

Additionally, special surcharge devices, called "surcharge
sticks™ were ihstalied in the overflow chambers, in order to define
péak overflow cgnditions. These devices, protected wooden shafts, coated
with-a special paint, are encloséd in a length of plastic pipe, open a
lthe bottom to admit the flow. These were.installed vertically in the
manhole or overflow chamber to determine high water marks éuring actual

surcharge, or high water conditions. The high water condition left

20
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FLSON T . EILLAM ASSOCIATHES, INC,

visible marks on the paihted stick suffa;e iﬁside the protective pipe
section, recording a peak flow level during the surcharge conditions.

Sampling of water quality was achieved either automatically
in each chamber, or manually where necessary, with a remote sampler start
probe set at the crest elevation of the overflow stop planks or dam.
Discrete storm samples were obtained automatically, when the flow level
exceeded the stop plank/dam elevation, at 15-minute sampling intervals,
throughout'the course of rainfall occurrence producing an overflow. The
samples were analyzed at the laboratories of the Passaic Valley Sewerage
Commissioners for Total éuspendéd Solids (TSS), Chemical Oxygen Demand
(COD), and Biochemical Oxygen Demand (BOD), as well as for other parameters.
Results of the analysis are included in the Appendix to each report. The
¥esults of a typical analysis for a rainfall occurrenece of representatiwe
significance are also included in the Appendik of each overflow report.

In numerous instances, simultaneous metering and sampling were
obtained at one or more times during the course of the study, at particular
ovérflows. Graphical presentationé in eacﬁ overflow report depict such
simultaneous results. In other instancés, it was not possible to obtain
a simultaneous correlation of metering and sampling information in every
instance. This sitgation is predicated on the following: vagaries of the
weather, time constraints of this study, and the situation where valid
sampling results may have been obtained, but no corresponding simultaneois
metéring results were obtéined due to various causes. These causes in

turn may have been due to the interference of tidal intrusions in the

21
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FELSON T. KEITLLAM ASSOCIATES.INC.

L
overflow chamber, creating a standing surcharge condition at the metering
. : |
1

location which is not truly indicati#e‘of'a "freeboard" overflow condition,
the absence of sufficient overflow l%vel to produce a meter réading.
possible meter malfunctions, etc. I% cther cases, valid.metering results
were obtained, but no corresponding %imultaneous sampling results were
obtained, again due to samplef malfu$ctions, etc.

Where it was not possible to obtain simultaneous metering and
sampling, abcomposite package of datavwas assembled as a graphical
presentation in the respective overflow reports. This composite package
of data was developed by utilizing metering information from a particular
rainfall occurrence, coupled with sampling results from an overflow due
to a comparable rainfall. The comparability of the rainfall was based

on such factors as total amount of rainfall, duration, overall intensity,

etc.

Metering charts which regiﬁtered as blank during rainf;ll
conditions were obtained in some inséances and bore out the absence of an
overflow occurrence. This absence oﬁ an overflow condition was also
verified. by actual visual field obse%vation, at times, throughout the

| ’ -
study period. For these locations, no flow metering results could be
obtained; hence, no data is presented on pollutional loading rates or
total pollutional loads discharged to the Passaic River. Samples of
combined flew were obtained during rainfall conditions (although no

overflow occurred). The_sample analyses are presented graphically in

the applicable overflow reports as a |background condition.

22
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;ncluded in the Extract Report appendices is a plot of overflow
rates versug time (levels ovér the stop piank), The average overflow
rate kMillion Gallons pef Day, MGD) and total volume of overflow (ﬁilliuns
of Gallons, MG) are also shown for each overflow‘. The corresponding
hourly rainfall intensity is also shown, plottéd against time. The
graphical data for a particular overflow also includes a calibration
curve, relating height of flow over stop logs or dam to qverfiow rates
at each location, as well as a plot of the Passaic River tidal levels
(at the outfall) during the time of the rainfall, referenced to the
stop log elevations.

In some cases, overflow conditions are modified due to tidal

levels causing a closure of the tide gates, preventing active free over-

flow conditions, and causimg chamber surcharging. In other cases,

particularly in the Paterson area, meter readings (which were activated

|
|
|
: due to surcharge of the PVSC trunk or branch interceptor) were discounted ,
because a "'free' overflow condition did not exist.
Where repeated surcharge conditions were encountered and
samplers were inundated, it was necessary during those rainfall condition s
to place samplers on ground level at certain locations to manually
activate the sampling cycle.
The graphic presentation of pollutional loading (where applicab le)
'contained in each overflow report represents values derived f:om either

' simultaneous metering and sampling results, or favorable composite

metering and sampling, resulting from two rainfalls of similar characteristics;

o

23

-y
L

™

R

[

r-
c
.
(&
[alin
I



Jue——

FLSON T. ETLLAM ASSOCIATES. INC.

Samples so obtained have been éompared to those collected over
one 24-hour period, for the tributary ééwage flow from the local
interceptor at each chamber (Active and Inactive) during non-rainfall
conditions, to serve as a baseline of sample values. These samples were
analyzgd at the ¢vS( Laboratories for the required parameters.’ fhe results
have been presented in tabular form for each overflow (see Appendices).
This baseline analysis defines the wa;ér quality during periods of non-
rainfall.

| A detailed report upon overflow for each of the major geo-

graphical areas along the PVSC interceptor system follows.
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ELSON T. KEILLAM ASSOCTATES,INC.

PATERSON AREA OVEEFLOWS

Ektent of Area and Peak Overflow Rates

Twenty-eight aétive overflows were studied énd observed in the
City of Paterson area. No inactive overflows were observed in this
reach of the Passaic River, which extends a diétance of approximatelv -
éix miles. The twenty-eight active overflows serve a total tributary
area of 5,100 écres, all of which are served by combined sanitary and
storm sewer systems. The majority of these overflows is activated at
such times thét the combined sewer systems, tribufary to these chambers,
are under storm flow conditions when rainfall occurs. All of the opera-
ble overflows are activated automatically in the Paterson area.

The aggregate capacity of the combined sewef systems is about
2,520 MGD, which is approximately 0.5.cubic feet per second (cfs) per
écre of drainage area. This is somewhat below the conventional design
for small drainage areas, which normally ranges fromAabout 1.0 cfs to
1.5 cfs per acre. Under periods of heavy rainfall -in the City of Pater-
son, .the existing combined sewer system cannot accommodate the storm
water inflow, with the result that surcharge of piping and flooding of
streets occur when catch basins and combined sewer sizes are inadequate.

The measured average daily dry weather flow in the combined
sewer system of the Paterson area, which includes sanitary sewage from
separate systems that are connected with the City of Paterson sewer
system, or which discharge directly into the PVSC interceptor sewer, is
about 51>Million Gallohs per Day (MGD) during dry weather months. This
compares with a theoretically determined dry weather flow of 35 MGD.
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During wet weathef months,'when the ground water table is
high, the average daily dry weather flow (when no rainfall occurs) was
founc to be about 64 MGD. Ground water infiltration is approximately
29 MG in the City of Paterson system during a perioa of approximately
seven to eight months of each year, and 16 MGD during dry weather.months.
This infiltration is atfributed to the cuéracteristics of the coﬁbined
sewer svstem, which was constructed many decades ago, presumably so as
to permit ground water entry into the pipelines. Therefore, the removal.
of infiltration in a combined sewer system may be found to be both
difficult and costly, as well as iﬁeffective.

The total estimated length of combined sewers in the Paterson
area is approximately 155 miles, or about 820,000 linear feet. It has
been estimated that the cost of construction to provide a separate sani-
tary sewer sysfem for the City of Paterson.would be approximately $185
million. Under such a separation plan, it has been assumed that the
existing combined sewer pipelines would be severed from the sanitary'
sewer lines and that the old combined sewers would be utilized as a
separate storm sewer s?stem. In order to effect a meaningfui.feduction
in the infiltration through complete system separation, it would also be
neces:zry to install new house connections, extending at least from the
streez to the property line, if not all the way to and into the building
structures, to assure that old-type building drainage systems with
built;in ground water infiltration will have been eliminated from the
colleztion system.

The twenty-eight overflow chambers are served by drainage
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areas ranging in size from as small as two to four acres to as large as
1,487 acres. The aggregate‘capacity of.the combined storm sewer. pipe-
lines, which serve these tributary areas, has been estimated to be about
2,500 MGD. This ié equivalent to abouﬁ 50 times the average daily dry
ﬁeather flow of about 50 MGD. The estiméted'aggregaté capacity of the
overflow pipes from the chambers to the river has heen estiwated to be
about 1,800 MGD. This is equivaleﬁt to about 36 times the average daily
dry weather flow (essentially sanitary and industrial wastes) in the
system. In other words, under conditions of a heavy rainfall or severé
storm, where the storm Waﬁer runoff would inundate and.surcharge the
entire collection system, a flow of72,500 MGD, or more, could conceivably
enter the twenty—eight overflow chambers, with the probability of a dis~
charge into the river of at least 1,800 MGD, but conceivably more under
surcharge conditionsvand, of course, this could approach the 2,500 MGD
capacity of the incoming lines to these overflow chambers. The ovefflow
into the Passaic River is reflective of the combingd sewer flow which
cannot be carried by the PVSC interceptor sewer.

It will bé noted that the interceptor sewer in the City of
Paterson at the upper terminus of the c;)llection system has a capacity
of.only 21 MGD and, at the point of discharge from the City ofAPaterson,
the capacity of this interceptor sewer is only about 82 MCD. It is
obvious from.the above that thé PVSC interceptor sewer cannot accommodate
the maximum storm flow rates which occur.undgr severe rainfall conditions

in the combined sewer system of Paterson.
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"~ Table 2, which is entitled "Tabulation of Passaic Valley
Sewerage Commissioners' Overflows in the City of Paterson Area," sets
forth a tabulation of each overflow, the tributary area to the overflow,
the measured dry weather flow under seasonal conditions, the estimated
capacity of the storm sewers tributary to these areas, the estimated
overflow capacity from these chambers to the river and, finally, the
observed or recorded peak flow rates and volume of discharge into the
Passaic River.

Overflow Estimates Based on Rainfall

A study has been made of the theoretical volume and peak flow
rate of discharge from the overflows in the Paterson collection system
based upon rainfalls Qf various intensities and dﬁrations.

A total rainfall of approximately one inch results in é total
volume of water accumulation of approximately 138 MG of storm water over
the 5,100 acres; With the drainage area known, and giving due considera-
tion to controlling factors such as rainfall concentration, runoff, numh-r
and location of catch basins, storm sewer efficiency, impervious areas.
and other relevant factors, the storm water runoff or entry into the
collection system can be estimated.

It has been estimated that only twenty of the twenty-~eight

overflow stations will respond to a rainfall of one inch occurring in a

24-hour period, or at an intensity of 0.04 inches per hour.
Of the portion of rainfall which is intercepted by the com-
bined sewer system (50 to 60 percent), it has been estimated that about

52 to. 66 MG will be discharged from the overflow chambers and the balanc
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would be conveyed.downstream for treatment and dispésal.-

With a more intense rainfall, namely, a rainfall of about one
inch in twelve houfs, it has been estimgted that approximately 60 to 75
MG will be disﬁhafged into the Passaic ﬁiver, while the balance will be
delivered through the interceptor sewer iines downstream forrtreatment
and disposal.

Assuming that a l-inch rainfall occurs in approximately six

hours, which is a storm of highgr intensity, namely, 0.17 inches per
hour, it has been estimated that approximately twenty overflows will
still bevactivéted out of the total of twenty-eight. Under this storm
condition, the overflow into the Passaic River would range from about

65 to 80 MG, and the balance of the estimated storm flow would be inter-
cepted by the combined sewer system for treatment and disposal.

With an intense r;infall of one inch per hour, it has been ,
estimated that most of the overfiows will discharge in the Paterson
area. The estimated ovérflbw into the Passaic River under this type of
storm flow condition will range from about 68 to 83 MG, with the balance
convéyed downstream for treatment and disposal.

When a rainfall of two inches occurs and deposits 276 MG of
water over the 5,100 acres (as contrasted to one inch as set forth
above, under various time-duration condifions), and Qhen the total storm
water estimated to be handléd by the collection syétem is from 138 to

166 MG, the following estimates have .been made of overflow into the

Passaic River:
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Time Duration Estimated
of 2-Inch Storm Overflow
24 hours 120 MG to 150 MG
12 hours - 130 MG to 157 MG~
6 hours ‘ 134 MG to 162 MG
1 hour | | 137 MG to 163 MG

“cerflow Measurements

During the period of studv and observation of each of the

swentv-eight overflow chambers, approximately forty te fiftw rainfalls,

or mofe, were observed. Depth—recofding gauges were installed‘in
-wénty-five of the chambers (the cutfall line for three of the chambers
s bricked up) and méasurements of overflow were made at each of these
:~ambers for several of the rainfall occurrences throughout the period of
szudv. By installing temporary continuous-depth measuring equipment
in these overflow chambers, it has been possible to determine. generally,
-we extent and duration of overflows as telated to rainfall. Likewise;
- installing sampling equipment, it has been possible to obtain samples
:n3 to conduct tests of the overflow to determine the extent of pollution
iischérged into the receiving stream when these overflows occur.

The reéults of these studies and measurements indicate that
- maximum overflow to the river from the twentv-eight chambers during
cnis period of study was approximately 700 MGD. These overflow rates
wers Lound to be of short-term duration and do not reflect the volume of
Zizcharge into the river.

The volume of diséharge from the twenty-eight overflows was'de-
curmined to be about 54 million gallons (MG) during the period of study

ind obhservation.
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it would appear from the results of this study that overflow
oceurs a4t approximately twenty gverflows when the rainfall intensitw
approaches or exceeds 0.08 inches per hour. No overflow was observed or
measured ar seven overflow chambers, and it appears. that these chambers
can be eliminaéed without any detrimental effect upon the operation of
the collection system, or in increasing the overflow discharge to fhe
river.

in general, it was found in the Paterson area that, withic a
short period after the beginning of a rainfall of modest intensity,
overfiow vccurred at most of the overflow chambers. fhis overflow
would continuerduring the enfiré period of rainfall and would terminate
shortly after or at about the same time as the rainfall would stop.
Thus, the overflowé:are "rainfall-sensitive," and it can generallv he
stated that the overflows were of sﬁ§rt—term duration, and were related
directly to the time of duration and intensity of the rainfall.

The exception to the foregoing was the Market Street overfiow
wﬁich was Initially found .to be 6§erative on occasions during peak daily
dry weather flow conditions. This was attr}buted to the limited carry-
ing capacity of the interceptor sewer in the Paterson area, but the

overflow has been eliminated by raising the overflow weirs in this

Intercestor Capacicy

“ae location of the interceptor sewer and the location of the
twentv-cight ovcrfléw chambers along the Péssaic River in the Paterson
area are shown en Plate .

The interceptor sewer which is located in P;terson not only
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serves as an outlet for the City of Paterson, but also provides an
outlet for Haledon, which has an average daily flow of about 1.0 MGD;
for Prospect Park, which has an average daily flow of 0.3 MGD; for
Hawthorne, which has an average daily flow of about 2.5 MGD; for Fair-
lasm Industries, which has an aver#ge daily flow of 0.26 MGD; for Glen
Rock, which has an average daily flqw of 1.0 MGD;'for Fair Lawn, which
has an average daily flow of about 2.1 MGD; and for Elmwood Park, which
discharges an average daily flow of 2.3 MGD. In addition, Marcai Paper
Company discharges approximately 3 to 4 MGD, and other industries con-
tribute approximately 0.5 to 1 MGD, or a total flow from outside of the
City limits of approximately 13:6 MGD.

It will Bé noted from Plate 2 thaf the interceptor sewer at
the point of beginning in the upper‘reaéhes of the Passaic River in
Paterson has a capacity of approximately 20.8 MGD, increésing to 35.9
MGD immediately downstream of the Lawfence Street connection, and thence
this capacity increases to 39.9 MGD, to 46.4 MGD, and then increases to
about 49.8 MGD at abéut ﬁhe midpoint of the interceptor in the City at
10th Avenue and 33rd Street. Immediately downstream of 10th Avenue,

the capacity is 57.0 MGD and it increases to 59.4 MGD south to Overlook

Avenuc. South of 20th Avenue, the capacity increases to 81.6 MGD. The

point of metering at the Venturi is located near the City boundary line.
The Venturi meter capacity is reported to be 76.0 MGD. When the Venturi
capacity of 76.0 MGD is reached, surcharge occurs in the upstream portias

of the interceptor sewer.through the City of Paterson.
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City of Paterson Overflows

The aggregate overflow to the Passaic River in the Paterson

area under maximum storm flow conditions observed was somewhat less than’

“anticipated. This can be attributed, in part, to the rainfall occurrences

during the study period and the fact that about twenty-three other over-
flows are located within the City of Paterson system. These overflows

discharge into the Passaic River, and the facilities are not a part of

-the PVSC system. Based upon the studies and observations, it is possible

to make projections of what the total system overflow might be, under
more severe rainfall conditions than those which were observed during
the period of sﬁudy.

The most important discovery made during this study period was
that seve;al major overflows located within the City of Paterson system
are presgntly operative and discharge voluminous quantities of water
directly into the Passaic River during periods of raiﬁfall, and these

facilities operate entirely independently of the Passaic Valley Sewerage

Commissioners' system.

The most important and most critical City of Pgterson overflow
is located at the intersection of Nineteenth Avenue and Vreeland Avenue.
From this point; a 90-inch diameter storm.sewer, which extends from this
intersection to the Passaic River, convéys the overflow from storms
directly to the river. It has been estimated that this outlet pipe can
carry a combined storm -water.flow of approximately 120 to 150 MGD. Ob-
servations made at this chamberAindicate that this overflow is automati-

cally activated at each and every rainfall, with intensities possibly
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as low as 0.04 inches pér hour. These overflows generally prevail
during the entire rainfall period. It is suggested that a study be
made of this overflow, in conjunction with the twenty-eight PVSC over-
flows, to establish not only quantity and quality but, more importantly,
to determine how this overflow‘will be handled in conﬁectibn with the
improvements to be prowidzd in e PVSC interceptor sewer system.

In addition to the foregoing major City of Paterson overflow
facilities, it was found that nine other overflow chambers are loéated
generally within the center of the City of Paterson andldischarge into
the storm sewer constructed primarily to serve as an outlet for these
nine overflow chambers. The pipeline serving these nine chambers is
102 inches in diameter and extends from the nine chambers, which are
located at Trenton Avenue at the intersections of Maryland Avenue,
Florida Avenue, Illinois Avenue, Michigan Avenue, Twenty-Second Avenue,
Twenty-Third Avenue, and Twenty-First Avenue, as well as at Maryland
Aven@e and Vernﬁn Avenue. The estimated capacity of the outfall pipeline
is 150 to 200 MGD. While detailed observations were not made at each
of the nine overflow chambers during storm flow conditions, observations
and reports ffom the field indicate that essentially all of thlese
chambers'overflpw under modest rainfall conditions, namely, those with
an intensity of about 0.05 inches per hour.

In addition to theé foregoing, it has been indicated during the
field interviews that the City of Paterson may have és many as thirteen
or more additional overflows or interconnections within the City system

which are frequently discharged through overflows during storm flows.
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It is suggested that further iﬁvéstigations be conducted within

the City of Paterson collection system to establish, insofar as possible,
the loca:ions of these intercounnections, and to ascertéin the effect of
such overflow upon the Passaic River. This study should also provide

for the means of correction which should be coordinated with the proposed
PVSC improvements.

.It is our opinion that the PVSC overflows which were observed
and measured during storm flows at the twenty-eight overflow chambers
represent possibly an amount equal to the total overflow occurring in
the City of Paterson area from independent overflow chambers aﬁd pipelines
hereinbefore constructed by the City of Paterson. In other words, in
lieu of an overflow dischérge‘during a storm of about 54 MG as observed,
it is possible that the total system overflow may be twice this amount.
It is Suggested that studies be -undertaken, as necessary, to verify the
existence of all City-owned and operated overflows which must be con-
sidered in any plan of iﬁprovement undertaken for the elimination of
pollution in the Passaic River.

Individual Overflow Chambers

A brief description and analysis of each of the existing over-

flows in the Paterson area are set forth on the following pages.
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CURTIS PLACE OVERFLOW CHAMBER

This chamber serves a tributary area of approximately 965
acres, for which the collectiOn‘system is combined sewers. The average

daily flow tributary to this chamber was found to range seasonally from

"7.85 MGD to 9.35 MGD. However, it must be stressed that this includes

the dry weather flow from Haledon which wag metered and found to range
from approkimately 1.0 MGD to 1.3 MGD. Thus, the net dry weather flow
from the City of Paterson Combined‘Sewer District ranges from 6.8 MGD

to 8.0 MGD, indicative of high infiltration iﬁ the area. The connection
from Haledon passes through the City of Paterson_combined sewer collection
system before it reaches the overflow chamber.

Under storm flow conditions, when thé combined sever system 1is
handling the storm water inflow, overflow occurs into a mill tail race
near the overflow chamber which discharges into the Passaic River.
Measurements and obsérvations were made at this chamber beginning on
December 7, 1974 and extending through June 13, 1975. During this
period of time, 37 periods of fainfall occurred and overflows were
obéerved_or metered on 25 occasions.

It was observed that while overflows were frequent, the volume |
of discharge into the river was not very great. Measurements range fron
a low of only 0.1 million gallons to a.high of 1.3 million gallons. Péak
rates of flow were found to be about 20 MGD and occurred for short
periods of time during the maximum intensity of rainfall. 1In addition,

the City of Paterson has constructed storm sewers in portions of the
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Curtis Place collection area. These storm sewers were constructed to
alleviate flooding in the Hillcrest Section of the City and to serve as

relief to the combined sewers discharging directly into the Passaic

'River. There are eight overflow connections to the storm sewers in the

Curtis Place sewer district. These overflows are lc: - ~d on (i:.sby
Avenue, Richmond Avenue, Linwood.Avenue; and West Side Park.

Based on the foregoing results, it 1s estimated that an
overflow will occur ag the Curtis Place overflow chamber 50 to 60 times
per year, based»on rainfalls occurring 70 tov90 times per .year.

The dry weather flow at the Curtis Place Chamber was sampled
and the results indicated primarily domestic sewage combined with éome
industrial waste. The BOD was found to range from 120 mg/1 to 495 mg/l.
The TSS was found to range from aSout 60 mg/1 to about 300 mg/1.

‘The quality of the overflow was determined as a resﬁlt of many
samplings at this station. The BOD was found to range from about 127
mg/1 to about 277 mg/l. The total suspended solids were found in some
occasions to be very low but, in general, were in excess of 100 mg/1 ad
as high as 317 mg/l.I The Curtis Place overflow chamber is not a major
contributor to the pollution of the Passaic River, despite the relatiwly

large drainage area served with combined sewers.
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S.U.M. PARK OVERFLOW CHAMBER

This overflow chamber serves a tributary area of approximately
46 acres. The system consists of comBined sewers. The average daily
flow in this system was found to range seasonally from 0.12 MGD to 0.28
MGD.

Metering facilities were installed in this chamber and measure-
ments of rainfall and overflows were made and observed during a period
extending from May 50 to October 19, 1975. It Vill be noted that 13
rainfalls occurring during this period were observed and it has been
estimated that éverflows occurred on 5 occasions. Overflows occurred
generally when the intensity exceeded 0.10 inches-per hour.

It was found that the volume of overflow discharged into the
river was very limited.and ranged from about 0.1 to 0.5 million gallons.
Peak rates of overflow were found to be as high as 50 MGD.

This low overflow.volume is attributed to the fact that a very
small tributary area is served by this combined sewer system, the pipe
sizé of which is only 36 inches in diameter. The S.U.M. Park overflow
chamber is the uppermost facility located on a branch interceptor sewer
and is the most upétream overflow diséharging into the Passaic River.

Based on the foregoing, it is estimated that this overflow
chamber will be activated 25 to 35 times per year based on rainfalls

occurring 70 to 90 times per year.
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Samples‘at thé overflow were taken under dry weather con-
ditions and thé results indicated typical domestic sewage. The TSS
concentrationvaveraged 250 mg/1 and the BOD concentration averaged
106 mg/l.

A éomparison of the dry weather sampling with the overflow
sampling indicated the effect of storm water in diluting the concen-
tration of the wastes under overflow conditions. The sampling results
indicated the TSS range to be from 82 mg/l to 213 mg/l and the BOD range
to be 15 mg/1 to 95 mg/l. The peak concentrations are indicative of the

flushing action present in combined sewer collection systems.
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MULBERRY STREET OVERFLOW CHAMBER

This chamber serves a tributary area.qf only 4 acres, con-
sisting of one city block with combined sewers. There is only one
building connection to this line and this chamber could réadily be
eliminated.

Metering and sampling facilities were installed in the Mulberry
Street chamber from June 29, 1975 to August 14, 1975. The seven overflows
that were recorded during this period were not true overflows but were
caused by the intercéptor backing_up.

Samples of the storm flows into the Mulberry Street chamber
were taken and the results indicated minimal ambunts of pollution. The
suspended solids were found to be abouf 107 mg/l and the BOD concen-

tration ranged from 11 mg/l to 27 mg/l.
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WEST BROADWAY OVERFLOW CHAMBER

The West Broédway overflow}chamber serves a combined sewer
area of only 4 acres. Again, this lﬁﬁited area serves only a few
dwellings. The average daily flow ranges seasonally from about.0.07 to
0.11 MGD. The infiltration was found to be exceptionally high in this
collection district, since a dry weather flow of 0.02 MGD would be
representative of the theoretical flow.

Observations and measurements were made in‘this chamber for
the period of May 13, 1975 to Augusf 17, 1975.

Based‘on the size of the collection area, no overflow.is
expected at this chamber. During the aforementioned study peridd,'
overflow was recorded nine times. It is believed that this overflow was
due to the lack of capacity in the éVSC interceptor sewer causing an
overflow through the overflow chamber from the intefceptor itself.

This chamber, like the Mulberry Street Chamber, can be eliminated
due to the smail collection area it serveé.

Samples of the storm flows into the West Broadway chamber were

taken, and the results indicated an average concentration of suspended

solids of 219 mg/l, and a minimal concentration of BOD ranging from a

low of 24 mg/l to a high of 42 mg/l.
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BANK STREET OVERFLOW CHAMBER

The Bank Street overflow chamber serves a combined sewer area
of only 4 acrés aﬁd relatively few cpnnectioﬁs. No overflows were
‘measured or observed at this chamber during the period of observation
~and study, extending from June 29, 1975 to August 7, 1975.

Samples taken of the storm flow into the Bank Street éhamber
were found to be extremely diluted, being mainly storm water. The
average concentration of TSS was found to be about 50 mg/l and the BOD
to bé about 9 mg/l.

Like the Mulberry Street and West Brpadway chambers, the Bank
Street overflow chamber is not expected to overflow under any rainfall"

condition and can be readily eliminated.
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BRIDGE STREET OVERFLOW CHAMBER

The Bridge Street overflow chamﬁer serves a tributary area of
approximately 63 acres. The séwers in this district are combined and
the average daily dry weather flow~was found to be 0.17 MGD.

Metering and sampling apparati wa:o. installzd in this chamber
from June 5, 1975 to August 7, 1975. During this period, only one over-
flow condition was recorded with a peak overflow rate of 2.1 MGD for a
total overflow volume of 0.2 MG.

. Sampling resulté of the sewage flow under dry weather con-
ditions, when comparéd to the characteristics of domestic sewage, re-
vealed a somewhat above avefage TSS concentration of 392 mg/l and a
below average BOD concentration of 92 mg/l.

Sampling.during rainfall conditions indicated the TSS con=
centration to range from about 25 mg/l to about 90‘mg/1f The BOD con-
centration ranged from 77 mg/l to 92 mg/l.

During the observation period, changes in the collection
system by urBan renewal Have resulted in a diminution, if not complete
elimination, of overflow at this chamber. Like Mulberry Street, the

Bridge Street overflow chamber can be eliminated in the future.
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NORTHWEST STREET OVERFLbW CHAMBER‘

| The Northwest Street overflow chamber serves a tributary area
of approximately 283 acres. This drainage area is provided with com-
bined sewers, and the average daily dry weather flow was found to be 2.0
MGD.

Metering and sampling facilities were installed in this chamber
and were in service frém January 18, 1975, through Auzust 7, 1975.

During this period of time, 41 rainfall occurences were observed and 35
overflows occurréd,,indicatiQe of 85 percent probability of overflow as

a result of rainfall. Overflows were found to occur whenever the average '
rainfall intensities were in excess of about 0.06 to 0.07 inches per

hour.

At this station, the‘volume of overflo& was found to be nominal,
ranging from about 0.2 MG to about 5.5 MG. Peak flow rates were found
to be very high, ranging from about 75 to 90 MGD when high rates of
rainfall intensity occurred.

It has been estimated that 70 to 90 rainfall occurrences are
likely in the average year, which will result in 60 to 70 overflows at
the Northwest Street overflow ciamber.

During the study period, s.-ampl‘ing of the dry weather flow
indicated the presence of industrial wastes, as well as domestic sewage.
The BOD ranged from 174 mg/l to about 1,300 mg/l. The TSS concentratiam
averaged about 180 mg/1.

The overflow-waste characteristics indicated that the average
BOD rangéd from about 36 mg/1 to about 202 mg/l. The suspended solids,
howevef! were found to vary greatly, namely. from 39 mg/l to 687 mg/1,
which appears to be a flushing action resulting from high intensity

rainfall and high overflow rates.
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ARCH STREET OVERFLOW CHAMBER

The Arch Street overflow chamber serves a tributary area of
only 32 acres. This area is served entirely by combined sewers. The
average daily dry weather flow in the syétem was estimated to be aﬁout
0.15 MGD.

Metering and éampling facilities were installed and wers in
service in this overflow chamber for the period beginning on March 30,
1975 and ending oh August 6, 1975.‘ During this period of time, fifteen
rainfall occurrences were observed, in whiéh overflow to the river was
metered or observed to have occurred fourteen times.

During this period, the volumetric discharge in the Passaic
River was found to be minimal, ranging from about 0.2 MG to 0.6 MG.
However, the péak flow rates were féund to range from 2.5 MGD to 15.0
MGD during periods of maximum rainfall intensity.

It has béén estimated that the Arcﬁ Street overflow chamber
will be activated 60 to 70 times per year based upon rainfall occurring
70 to 90 times per year.

Sampling of the dr& weather flow at the Arch Street chamber
indicated somewhat diluted domestic waste, with suspended solids averaging
110 mg/1 and BOD about 140 mg/l. The sampling of the combined storm
overflow indicated high concentrations of TSS, at about 500 mg/1l, and o
BOD, at about 360 mg/1l, at peak rainfall intensity rates reflecting the
flushing action expected in combined sewers. Following this- flushing
action, the sampling indicated a dilute effluent, with TSS ranging lesé

than about 50 mg/1. and BOD averaging 37 mg/1.
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JEFFERSON STREET OVERFLOW CHAMBER

The Jefferson Street overflow chamber serves a tributary area
of about 38 acres which is served with combined sewers. The average
daily dry weather flow was estimated to be aﬂout 0.2 MGD. There is
no outlet to the river from this chamber. The outlet from the chamber
to the existing outfall piping has been sealed off with a masonry plug.
Thus, with any storm, the system becomes surcharged and the flow is
conveyed downstream to the Hudson Street overflow chamber.

The sealing of this overflow chamber was necessitated by the
fact that overflow was occufring on a daily basis due to the surcharging
of the PVSC branch Sewer._ The action, taken in the past, of sealing off
this chamber and diverting the flow ;o the quson Street chamber, re-
sqlted in the elimination of daily discharges to the Passaic River.

The quality of the sewage under dry weather flow conditions
was found to be typical of ordinary domestic sewage. The results of the

_ analysis.indicated thg average TSS concentration to be about 230 mé/l
and the BOD concentration, about 240 mg/l.

During storm flow conditions, the results of the analysis
indicated a more dilute sewage. The TSS concentration was found to
range from 157 mg/l to 420 mg/l, and the BOD concentration from 34 mg/l

te 966 mg/l.
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STOUT STREET OVERFLOW CHAMBER

The Stout Street overflow chamber serves a tributary area of
Vonly 15 acres which is served with combined sewers. The average daily
dry weather flow is negligible. This chamber, like the Jefferson Street
chamber, has no outlet to the river. The outlet from the chamber to the
existing outfall piping has been sealed off with a masonry plug. Thus,
with any storm, the system becomes surcharged and the flow is conveyed
" downstream to the Hudson Street overflow chamber.

The sealing of this overflow chamber was necessitated by the

fact that overflow was occur;ing on a daily basis due to the surcharging
" of the PVSC brénch sewer. fhe action, taken in the past, of sealing off
this chamber and diverting the flow to the Hudson Streét chamber, re-
sulted in the elimination of daily discharges to the Passaic River.

The quality of the sewage under dry weather flow conditions
was fouhd to be diluted and not typical of ordinary domestic sewaée. The
results of the analysis indicated the average TSS qoncentration to be
about 83 mg/1 and the BOD concentration about 39 mg/l, reflecting a high
rate of infiltration in the Stout Street area.

During storm flow conditioms, the results of the analysis
indicated a more dilute sewage. The TSS concentration was found to

range from 12 mg/l to 36 mg/l.
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NORTH STRAIGHT STREET OVERFLOW CHAMBER

The North Straight Street overflow chamber serves a tributary
aréa-of about 82 acres which is served with combined sewers. The
average daily dry weather flow was found to fange from 0.39 MGD to 0.43
MGD, seasonally. The variaﬁion in measured flows is indicative of the
high infiltration rate ;n this collection area. There is no outlet to
the river from this chamber. The outlet from the chamber to the existing
outfall piping has been sealed off with a masonry plug. - Thus, with any
storm, the system becomes surcharged and the flow is conveyed downstrean
to the Hudson Street overflow chamber.

The sealing of this overflow chamber wés necessitated by the
fact that overflow was occurring on a daily basis, due to the surchargiig
of the PVSC branch sewer. The actlon, taken in the past, of sealing of f
this chamber and diverting the flow to the Hudson Street chamber resulted
in the elimination of daily discharges to the Passaic River.

Sampling of the sewage under dry weather flow conditions
indicated the presence of industrial wééte periodically in high con-
centration. The results of ;he analysis indicated the TSS concentration
to vary from 16 mg/l to 692 mg/l and the Bob concentration varied from 5
mg/1l to 1620 mg/l. These variations in concentration are indicative of
thé peak industrial discharges into the system;

During storm flow conditions, the results of the analysis
indicated a more dilute sewage. The TSS concentration was found to‘

range from 52 mg/l to 176 mg/1.
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HUDSON STREET OVERFLOW CHAMBER

The Hudson Street chamvcr overflows whenever the storm flow
from Jefferson Street, Stout Street, North Straight Street, and the
residual storm flow from Norfhwest Street and Arch Street surcharges the
existing PVSC branch sewer on the north side of the Passaic River. The
area essentially served by this overflow consists of 450 acres, serving

the following districts:

Jefferéon Street 38 acres
Stout Street 15 acres
North Straight Street 82 acres
Northwest Street 283 acres
Arch Street _32 acres
TOTAL 450 acres

The average daily flow in the combined sewer which passes
through this chambér, under dry weather flow conditions,.is 3.5 MGD. During

wet weather months, the average flow increases to about 4.4 MGD, which

'is indicative of very high infiltration in the collection districts.

Metering and sampling equipment'was installed in this chamber
and observations were made over a period extending from January 1, 1975,
through August 7, 1975. During this period of time, 46 rainfalls were
measuréd or observed and overflows occurred at this chamber on 21 occasims,

or 46 percent of the time.
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The volume of overflow was not found to be very high at this
chamber. The overflow ranged from a low of about 0.2 MG to an overflow
in excess of 5.3 MG. The peak overflow rates were not found to be
e;cessive and rates of up to approximately 18.5 MGD were recorded.

From the foregoing results, it has been determined that over-
flow will occur at the Hudson Street chamber 30 to 40 times per year
based on rainfalls occurring 70 to 90 times per year.

The'quality of the pollutional load on the river was indicated
by the sampling results as being typical domestic sewage, with
an average BOD concentrafion of 185 mg/l and suspended solids of about
205 me/1. |

More meaningful than the overflow readings at the Hudson
Street chamber are the composite results of the overflow readings and
analysis combined with Northwest Street, Arch Street and Hudson Street.

In reviewing the‘results of the North&est Street, Arch Street,

" and Hudson Street overflow chambers, it was found that all three chambers
are triggered under essentially the same stbrm flow conditions, and that
the aggregate overflow from the three chambers, under rainfalls of long~
term duration and high intensity, approached about 11.4 MG. Thé' peak
overflow rates in the aggregate at these three stations was about 125
MGD. In general, the quality of’the effluent discharged into the river
was found to be representative of dilute sanitary sewage, with indicatiois
of high suspended solids where peak overflow rates were substantially

greater than the dry weather flow.
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MONTGOMERY STREET OVERFLOW CHAMBER
The tributary area served By the Montgomery Street overflow
chamber is 667 acres. This area is served entirely by combined sewers.

The average daily flow was found to range seasonally from 2.83

'MGD to 3.84 MGD, compared to an estimated theoretical flow of 1.87 MGD

in this district. It is evident tﬁat a high infiltration rate exists in
the céllection system. A small area under an urban renewal brogram has
separate sanitary sewers, but this area is insignificant.

Metering and sampling facilities were installed in this
chamber from February 23, 1Q75, to June 6, 1975. During this period éf
time., rainfall occurred on 20 occasions. The rainfall ranged from only
0.05 inches to a high of 1.42 inches. During this period of study, 16
overflows were measured or cbserved to have occurred. Overflows occurred
about 80 pércent of the time. It was found that, when the average
rainfall intensity approached or exceeded 0.06 inches per hour, overflow
was likely to occur;

It was observed that the &olume of overflow was nominal, rang-
ing from about 0.5 MG to about 5.4 MG per rainféli occurrence. ?eak
overflow rates, however, were found to range in excess of 44 MGD, de-
pending upon the intensity of the rainfall.

It has been estimated that overflow will occur at this.chamber
55 to 75 times per year. based upon rainfall cccurring 70 to 90 times

per year.
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The sewage flow at the Montgomery Street overflow chamber was
sampled during dry weather conditions and the»fésults indicate prim;rily
domestic sewage tributary to this chamber. The TSS was found to range
from 10 mg/l to 122 mg/l, and the BOD from 29 mg/i to 263 mg/l. The low

concentrations of ST and BOD are indicaﬁive of the ground water in--
filtration present in the Montgomery Street collection area.

The results 6f overflow sampling indicated that the waste
concentration was not too severe, with BOD values ranging from about
65 mg/1 to 140 mg/l. The suspended éolids, likewise, wefe found to
be nominal, rangiﬁg from about 35 to 150 mg/l. The overflow from

Montgomery Street appeared to be a typical, dilute sanitary sewage

with little, if any, industrial waste.
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STRAIGHT STREET OVERFLOW CHAMBER

The Straight Street'overflow chamber serves a tributary area
of appro#imately 121 acres. The area is sérved by a combined sewer
system. The average daily flow was found to range séasonally from C.54
MGD to 1.80 MGD. This variation in flow is indicative of the high
infiltration rate in this area; which is typical of combined sewer
systems.

Measurements and observations were made at this overflow

during the time period from February 23, 1975, through June 1, 1975.

Eighteen rainfalls were observed during this period, and it is estimated
that overflow occurred on sixteen of these occasions.

' The volume Qf discharge into the rivér was not very great
at this station, ranging from about 0.5 MG to a high of 1.3 MG. However,
the peak flow rates were found to range from as low as 5 MGD to as high
és 40 to 57 MGD.

Based on the foregoing results, it is estimated that overflow

"will occur at this location 60 to 75 times pef year based on rainfall

occurring 70 to 90 times per year.

Results of sampliﬁg taken at this overflow chamber under Ary
weather conditions were typical of diluted domestic sewage; The TSS
ranged from 28 mg/1l to 298 mg/l and the BROD ranged from 27 mg/l to 330
mg/1l.

An analysis of the overflow indicated that the BOD ranged from
110 mg/1 to 313 mg/1 and that the suspended solids ranged from 10D ro 24§
mg/l. In general, this area is comprised of resideptial dwellings, and
the test results are indicative of typical domestic sewage overflow

combined with storm water.
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FRANKLIN STREET OVERFLOW CHAMBER

The Franklin Street Overflow Ch;mbef serves a combined sewer
area of only 2 acres, with only one connection. No overflows were
measured or observed ;t this chamber during the period of observation
and study, extending from June 29; 1975 to August 7, 1975.

Like the Mulberry Street, West sroadway and Bank Street
overflow chambers, the Franklin Stfeet chamber is not expected to
overflow under any rainfall condition and can be readily eliminated.

Samples taken of the storm flo& into tﬁe Franklin Street
chamber were found to be somewhat diluted, being mainly storm water.
‘The average concentration of TSS was found to be about 82 mg/l and

the BOD to be about 133 mg/l.
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KEEN STREET OVERFLOW CHAMBER

The Keen Street overflow chamber serves a tributary area of

approximately 11 acres. The district is served entirely with combined

"sewers. The average daily dry weather flow was found to range season-

ally f;om 0.33 MGD to 0.69 MGD.

Metering facilities were installed in this chamber and ob-
servations were made over a period'eXtending from March 29, 1975 to
August 7, 1975. During this period of time, 30 rainfalls were ob-
served aﬁd overflow occurred on 22 occasions.

It was observed that overflows did occur during periods of
heavy fainfall and high rainfall concentrations. However, the volume
of storm water overflow discharged into the river was found to be
nominal, ranging from a negligible amount to a ma#imuﬁ of 0.6 MG.

The peak overflow rates were found to be approximately 19 MGD.

Based on the foregoing, it is estimated that overflow will
occur at this station 50 to 70 times per year, based on rainfall
occurring 70 fo 90 times per year.
| Sampling results of the dry weather flow were indicative of
typical domgstic sewage, with the aveiage TSS being 155 hg/l and the
average BOD being 203 mg/l. The results of tﬁe overflow analysis
indicated, as expected, a more dilute sewage. The TSS concentration
concentration was found to range from 83 mg/l to 270 mg/l ana the BOD

concentration averaged about 15 mg/l.
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SHORT STREET OVERFLOW CHAMBER

The Short Street overflow chamber serves a tributary area of
approximately 32 acres. This area consists of combined sewers, and the
average daily flow was found to range seasonally from 0.51 MGD to 0.86
MGD. The domestic sewage from Prospect Park connects with the Tity of
Paterson system at this chamber; therefore, thé flow which is discharged
in the Passaic River at this chamber includes some protions of the
Prospect Park domestic waste. The average daily flow from Pfdspect Pérk
was found to bé about 0.3 MGD, year—round.>

'This vast variation in flow is indicative of the high infiltra-
tion rate present in the Short Street collection area during periods of
relatively high ground water table. Metering and sampling facilities
were installed iﬁ this chamber and were observed for thé period begin-
ning Marcﬁ 29, 1975 and extending through May 30, 1975. During this
period of time, rainfall occurred on thirteen occasions and overflows
were found to have occurred on eleven occasions.

Based on the-foregoing, it is estimated that overflow will
occur at this chamber 60 to 70 times per year with rainfall occurring
70 to 90 times per year.

The overflow volume was found to be véry small, ranging from
b.l to 0.7 MG. The peak rates of overflow were not excessive, although
a high storm flow rate of about 9 MGD was measured.

Sampling of the dry weather flow indicated characteristics
typical of domestic sewage. The average TSS was found to.be 135 mg/1

and the average BOD to be 188 mg/l.
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Sémpling taken during overflow conditions indicated a BOD
whichvranged frqm 85 mg/1 to 283 mg/l. fhe suspended solids were
found to range from about 20 mg/l to 222 mg/l. The wide range in
sampling was indicative of the extended intensity, as well as duration,

df the rainfall. In other words, during the initial flushes, the con-

‘' centrations of waste were found to be greater than those which occurred

during periods of heavy rainfall of long-term duration.

60

(.

4

O



.

ELSON T. KTLLAM ASSOCIATES.INC,

BERGAN STREET OVERFLOW CHAMBER

" This overflow chamber serveéﬂa tributary area of approximately
11 acres. The'aréa is served with combiﬁed sewers and the average daily
flow was found to be about 0.07 MGD. Measu;ements and observations of
overflow at this chamber extended over a period of time beginning on
June 12, 1975, and extending through November 8, 1975. During this
period of time, 28 rainfalls occurred and overflows were measured or
observed to have occurred on 25 occasions.

It was observed that the branch interceptor sewer extending
from the Short Street OQerflow Chamber to the Bergan Street Chamber was
surcharged, resulting in additional overflow at the Bergan Street Chamber.
This was observed to have occurred on some oOccasions even‘when nb‘rain-
fall occurred. |

Based on the foregéing, it is estimated that overflow will occur

.at the Bergan Street chamber 65 to 80 times per year for rainfalls Qceurr-

ing 70 to 90 times per year.

The analysis‘of the dry weather flow at the Bergan Street over-
flow chamber indicated erratically high concentrations of TSS and BOD,
The TSS concentration ranged from 84 mg/l to 3,872 mg/l. The BOD ranged
trom 70 mg/l to 2,085 mg/l. These high concentrations of pollutants are
éttributable to indugtrial waste discharges in the Bergan Street district,

Sampling results of storm overflows indicated an average TSS
concentration of 121 'mg/l and an average BOD cdncen;ration of 258.mg/l.
These results are somthat lower than the dry weather results, demon-

strating the effect of dilution.
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WARREN STREET OVERFLOW CHAMBER

The Warren Street chamber has a tributary area of approx-
imately 81 acres. This area is served by combined sewers, and the
average daily flow was found to vary seasonélly from approximately 1.4
MGD to about 1f9 MGﬁ, indicative‘of the high infiitration rate present
in combined sewers. This chambef serves only the tribﬁtary area of 81
acres and is not affe:ted-by the in-line interceptor sewer flow which
serves the Short Street and Bergan Stfeet tributary areas.

Observations and measurements were made of overflow in this
chamEer during the period beginning.January 29, 1975 and extending
through March 24, 1975. Nine raihfalls occurred during‘this period of
time, and overflow at the chamber was measured or observed to have
occurred on seven occasions.

The volume of overflow from this chamber was estimated to
range from a negligible amount to 2.0 MG, with peak overflow rates reach-
ine about 11 MGD. |

Based on the foregoing, it is estimated that overflow will
occur at this chamber 55 to 70 times per year with rainfalls occurring
70 to 90 times per vear.

Sampies were taken of the dry weather flow to obtain the waste
characreristics and they were found to be typical of domestic sewagé.
The TSS average concentration was found to be 180 mg/1 and the BOD to be

233 mg/1l> on an average basis.
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Samples were also_takeh of the overflow which occurred and
the results indicated the TSS concentration to range from 121 mg/l to
284 mg/l and the BOD from 86 mg/l to 422 mg/1l. The high concentrations
of TSS and BOD are représentative of the flushing action in combined

gewers occurring at peak rainfall intensity rates.
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SIXTH AVENUE OVERFLOW CHAMBER

The Sixth Avenue overflow chamber has é tributary area of 50
acres served by combined sewers. The average daily flow at this chamber
was found to vary seasonally from about 0.09 MGD to 0.11 MGD.

Mefering and sampling facilities weré installed iﬁ this chamber
and observatioﬁs of overflow were made over the period beginning May 13,
1975 and extending to Oétéber 24, 1975. Overflow did not occur at this
chamber due to the lack of excessive combined storm flows. The storm
water from a portionvof the tributary area has been sepérated from the

combined sewers and is conveyed to the river by a storm sewer on Sixth

Avenue. THerefOre, the combined sewage flow is not as great as in other

similar éreas. Secondly,'the‘overflow outlet pipe has been clogged with
debris and when overfloﬁs were about to occur, the clogging prevented a
free outlet, resulting in surcharge at these chambers. 1In addition, the
main interceptor backs up into the branch sewers, causing sur;harging
into the chamber.

it has been estimated, however, that with the debris removed
from the outlet line, overfiows would have occurred on éppréximafaly
15 occ;sions.,based on 26 rainfalls observed during the period of study.
It will be noted that this is somewhat less than does occur in other
districts where the combiﬁed}sewer systems serve the entire tributary
area.

Based on the foregoing, it is estimated that overflow can
occur at the Sixth Avenue <hamoer from 4T to £ times per year, for rainfalls

occurring 70 to 90 times ner year.
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Sampling of the seQage flow under dry weather conditions
indicated the presencé of industrial waste, with peak TSS and BOD con-
centrations of 644 mg/l and 1342 mg/l,‘respectivcly. The minimum TSS
reflecting the presence of infiltration in the colleétion area. Results
of stcrm s;mpling indicated a diluted waste, with the TSS ranging from a
low of 64 mg/l to 318 mg/l. The BOD was found to range from 30 mg/l to

145 mg/1.
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EAST FIFTH STREET AND FIFTH AVENUE OVERFLOW CHAMBER

This overflow chamber serves a very small area of approx-
iﬁately 10 acres comprising a few industries. The éVerage daily dry
weather flow was found to be about 0.13 MGD.

Metering and sampling facilities were installed in the chamber
dufing the period extending from March 19, 1975, to July'6, 1975. During
this period, overflows were found to havé occurred on 14 occasions, with
rainfall‘occurring on 18 occasions. The volumetric discharge intc the
Passaic Riverrwas found to be minimal, ranéing from a negligible amount
to about 0.4 MG. However, the peak overflow rates were found to range
from 2.2 MGD to 11.5 MGD, depending on the rainfall intensity.

It has been estimated thaﬁ overflow Qill occur at this chamber
about 50 to 65 times per year, based upon rainfall occurring 70 to 90
times per year.

| Sampling results of the dry weather flow, tributary to this
chamber; were indiéative of low polluting industrial wastes. The TSS
concentratidns were found to range from about 22 mg/l to about 288 mg/l
The BOD concentrations ranged from 12 mg/l to 146 mg/l. The low con-
centrations of TSS and BOD are indicative of the presence of infiltratim
.duriﬁg the non-operational hours of the industries discharging into this
line.

The results of the overflow sampling indicated minimal amounts
of pollut;on being discharged into the river. The TSS concentration was

found to vary from 69 mg/l to 212 mg/l and the BOD varied from 21 mg/l
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to 39b mg/1l. The peak concentrations of TSS and BOD are indicative of
the flushing action experienced in combined sewers, due to peak rainfall
intensity.

Investigations of the East Fifth Street collection area indicated
that it would be possible to readily eliminate the storm water connections
to the system, thus eliminatiﬁg all overflow and assuring that the
industrial wastes are delivered into the collection system without

dilution and subsequent overflow into the Passaic River.

L.

67




ELSON T. EILLAM ASSOCIATES,INC.

EAST ELEVENTHVSTREET OVERFLOW CHAMBER

This overflow chamber serves a tributary area of only 104
acres. The coilection system consists of combined sewers. The average
daily dry weather flow was found to be 0.89 MGD.

The metering and samplirg facilities were installed in this
chamber and were in service from February 5, 1975, to June 13, 1975,
during which time 24 rainfall occurrences were measured or observed.
Twenty-one overflows were measured or observed which is indicative and
an 88 percent probability of overflow as a result of rainfall. It was
found that, when the average intensity approached or exceedgd 0.03
incheé per hour, overflow was likely to occur.

.The:volume of overflow from this chamber was found to be
nominal, ranging from a low of about 0.1 MG to a high of 5.0 MG.
However, the beak overflow rates Qere found to be in excess of 40 MGD
for several storms, where high rates df rainfall intensity occurred. It
was observgd-—and‘this was noted at other overflow stations--that
rainfalls of relatively short-term duration but of very high intensity,
would resﬁlt in peak overflow rates, but in nominal volumetric discharges
because of ;he short time-duration of thé storms. On the other hand,
rainfalls of modest intensity but of long~term duration resulted in
modest peak overflow rates and higher volumetric discharges.

It has been estimated that from 70 to 90 rainfall occurrences
are likely in the average year which will cavse an overflow at this

chamber about 50 to 70 times.
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Drv weather sampling of the sewage flow at this overflow

chambef indicated the presence of industrial wastes, as‘well as domestic

- sewage. The TSS was found to range from 36 mg/l to 446 mg/l and the
BODvranged from 13 mg/l to 485 mg/l. The low concentration of TSS and
BOD is indicative of the groundwater infiltration present in the East
Eleventh Street collection area.

The pollutional loading of the overflow was found to be
nominal at this station, with the BOD ranging from 21 mg/l to a high of
125 mg/1, indicati&e of the_effect of dilﬁtion at this chamber. Thé
suspended solids in the overflow were likewise found to be nominal,

ranging from about 23 mg/l to 129 mg/l.
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EAST 12TH'STREET AND FQURTH AVENUE OVERFLOW‘CHAMBER

| This overflow chamber serves an area of approximately 19 acres
comprising a combined sewer system. The average daily dry weather flow
was found to be 0.27 MGD.

Metering and sampling facilities were instaliéd and observa-
tions were carried out at this overflow chamber for the peciod beginning
May 16, 1975 and extending to November 13, 1975. During this period of
time, rainfall occurred on 37 occasions and it is estimated that over-
flows occurred on 28 of those occasions,

The overflow volume at this chamber was found to be minimal,
ranging frbm a negli;igle amount to 2.20 M5G. Peak overflow rates ware
found to be about 12.5 MGD.

Based‘on the foregoing, it is estimated that overflow will
occur at this‘chambér from 50 to 70 times per year if rainfall occurs
70 tb 90 times per year.

Sampling results of the dry weather daily flow indicated the
ﬁfesence of industrial waste but not in high cohcentrations. The TSS
concentration at minimum daily flow periods was found to be negligible,
and at peak daily flows it was found to be as high as 184 mg/l. Like-
wise, the BOD concentration was found to be as lo§ as 41 mg/l and as
high as 444 mg/l, respectively.

Automatic sampling was very difficult to achieve in this
chamber because of the condensation conditions which prevail. These
conditions,‘created"by the discharge of steam or hot water which probably

exceed the limitations of discharge into the collzction system, impaired
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the sampling of the overflow. Therefére, sampling of the storm flow at
this location was accomplished manually. The results of the manual
sampling indicated a relatively low concentration of TSS, averaging

47 mg/1l and a high concentration of BOD, averaging 649 mg/l. It is evident
that the sampling was carried out during periods of péak induétria&

discharge, resulting in minimal dilution due to storm water.
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SECOND AVENUE OVERFLOW CHAMBEk

‘The Second Avenue Overflow Chaﬁber has a tributary area of 45
acres and is served entirely by combined sewers. The average daily flow
was found to be about 0.54 MGD. |

Metering and sampling facilities were installed in this chamber
and overflow ébservations were made during the period beginning January
18, 1975 and extendipg through August 25, 1975. During this period of
time, rainfall occurred‘on 43 occasions and overflow into the Passaic
River is es;imated to have occurred on 28 occasions.

The volumetric overflow from this chamber to the Passaic River
was minimal and ranged from a negligible amount to 0.3 MG. Peak overflow

rates of approximately 10.0 MGD to 13.1 MGD were observed during periods

jee—

when the raiﬁfall of high intensity occurred.
| If is estimated that overflow will occur at this chamber from
45 to 60 times per year based on rainfalls occurring 70 to 90 times
| per year.
l The dry weather flow waste characteristics are'representative
‘ of ipdustrial waste in nominal concentration. The average TSS con-
centration was found to be about 92 mg/l and the BOD, 443 mg/l.
Sémples were also taken of the overflows which occur;ed'at
this chamber and the followiﬂg are typical of tﬁe results obtained. The
peak pollution loadings occurred shortly after the beginning of the
rainfall with TSS concentrations as high as 492 mg/l, and with a BOD concim-

tration of 129 mg/l. These high pollution loadihgs are indicative of

P
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the flushing action present in combined sewers. The pollution was found
to decrease as rainfall continued; the TSS decreased to & low of 4 mg/1

and the BOD to a low 30 mg/l.

=
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THIRD AVENUE OVERFLOW CHAMBER

The Third Avenue overflow chamber has a tributary area of
approximately 73 acres. This district 1is served entirely by combined

sewers. The average daily flow was found to be about 0.7 MGD.

Metering and sampling facilities were installed in this chamber

N

for the period beginning February 12, 1975 and extending through July 9,
1975. During this period of time, rainfall occurred on 15 occasions.
Overflow has been es;imated to have occurred approximately 13 times
during this time period.

The volumetric overflow to the Passaic River was estimated to
range from 0.2 MG to 0.7 MG. The peak overflow rates were measuted as
high as 25.8 MGD.

It is estimated that overflow will occur.at this chamber from
60 to 80 times per year based on rainfall occurring 70 to 90 times per
year. |

The results of the sampling of the dry wgather flow indicated
the presence of industrial waste intermingled with domestic waste. The
average TSS‘concentration was found to be 316 mg/l and the average COD
concentration 1050 mg/l.

Sampling of the overflow also indicated that the waste Qater
characteristics reflected the industrial waste in this tributary distric
The sampling results were representative of a diluted sewage. The TSS
concentrations ranged from 17 mg/1 to 644 mg/l, aﬁd(the‘BOD averaged 27

mg/1.
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TENTH AVENUE AND EAST THIRTY-THIRD STREET OVERFLOW CHAMBER

This overflow chamber serves a tributary area of 699 acres all
of which are served entirely by combined sewers.

The average daily drylweather flow was found to range from
5.34 MGD to 6.70 MGD, seasonally. Compared to the estimated theéretical
flow of 2.65 MGD, it is evident that a high infiltration rate exists in
the collection system. This condition is typical of combined sewers
which were constructed with the intent of allowiﬁg extraneous water to
enter the system.

The metering facilities aﬂd sampling equipment for this over-
flow chamber were in service beginning on December 7, 1974, and exteﬁding
through June 6, 1975.

‘During this period of metering and observation, 34 rainfalls
6ccurred with observed or metered overflows on 23 occasions. Thus,
overflows occurred abqut 68 percent of the time that rainfall occﬁrred.
Again, the overflows were related to rainfall duration and intensity. In
general, no overflow would occur 1f the rainfall intensity was about
0.025 inches per hour, or less. At a rainfall intensity of 0.04 inches
per hour or more, overflows would occur, and their duration was found to
be generally the same as the duration of the rainfall period. Thus,
overflow duration generally did not exceed the period of rainfall.

It was found that the volume of overflow was not very great
and ranged from only about 0.2 MG to about 6.6 MG. However, the peak
rates of overflow were found to be very high and ranged from about 6
MGD to over 90 MGD, with the majority being in the range of 60 to 70
MGD, depending upen rainfall intensity.
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Based upon observations at this chamber, it would appear
that about 50 to 70 overflows‘are likely to occur per year, for 70 to
90 rainfall occurrences per year.

The pollutional discharge atvthis.chamber was found to be very
high. 1In general, the suspended solids were in the range of 300 mg/l
and higher, which appeared to be indicative of the flushing action re-
sulting from peak discharges during storm flow conditions. The BOD
readings were not found to be excessive and were somewhat more dilute
than found in other overflow chambers, with values ranging from a low of
about 75 mg/l to a high of about 200 mg/l. The results of this study
indicated that the Tenth Avenue and East Thirty-Third Street overflow was
comprised éf a mixture of storm water and domestic sewage with little
industrial wastes, as compared with the findings ét the Market Street over-

flow chamber.
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20TH AVENUE OVERFLOW CHAMBER

The 20th Avenue overflow chamber serves an area of about 96

acres. The area is served entirely with combined sewers and the average

" daily flow was found to be only 0.13 MGD.

Metering and sampling facilities were installed in this chamber
beginning on April 24, 1975, and‘extending through October 24, 1975.
During this peridd of time, rainfall occurréd-oh 24 occasions and
overflows aré estimated to have‘occurred approximately 16 times. The
volume of overflow to the river was found to be minimal, ranging from
0.1 MG to 0.3 MG, with peak rates of overflow ;ﬁproximating 16.5 MGD.

It‘is estimated that overflow ﬁill'occur at this‘chamber from
45 to 60 times per year based on rainfall occurring 70 to 90 times per
year. -

The waste characteristics of the dry Qeather flow are in-
dicative of industrial sewage, primarily; The BOP was found to average
approximately 1028 mg/l and the TSS, 79 mg/l.

The results of sampling of overflow reflect the dilution
effect of storm water comingiing with the sanitary wastes., The initial
TSS concentration was found to be 1227 mg/l, reflecting the street
washing resulting from heavy rainfall. As the rainfall continued, the
TSS concentration was found to decrease to 80 mg/l. The BOD concentration

was found to average 389 mg/l throughout the rainfall.
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MARKET STREET OVERFLOW CHAMBER

The Market Street overflow serves a tributarv area of approx-

“imately 1,487 acres, all of which are provided with a combined sewer

system. The theoretical dry weather flow in this tributary area was
determined to be approximately 7.5 MGD, whereas the actual dry weather

flow was found to be approximately 13.6 MGD. Under wet weather months,

the average daily flow was found to be approximately 16.2 MGD. From the

above, it is obvious that very high infiltration occurs in the Market
Street area, which is attributed to the type of construction of the com-
bined sewer system and the high water table in this area.

Under storm flow conditions, it was found that this overflow
is activated with essentially every rain.

The Market Street overflo& chamber is an outlet for the com-
bined sewer system of downtown Faterson. The discharge into the
Passaic River from this chamber is located near the Market Street Bridge.

In recent years, the City of Paterson constructed nine over-
flow chambers located within the downtown area to provide relief from
surcharge of the existing inadequate system. These nine overflow
chambers discharge into a relief line which carries the gombined over-
flow directly into the Passaic River. The largest and most important

overilow chamber is located in the intersection of Vreeland Avenue and

' 19th Avenue at East 36th Street. This chamber is located at a point

where a 72-inch diameter sewer is connected to an 84-inch diameter sewer

at said intersection. The overflow chamber was constructed by cutting

78



ELSON T. EILLAM ASSOCIATES.INC.

a twenty-foot long section out of the 72-inch diameter pipe, thus creating

a side overflow weir. The chamber discharges into a 90-inch diameter

outlet sewer, which extends from the intersection of Vreeland Avenue and

l?th Avenue to the Passaic River. The overflow chamber operates autoﬁatically
whenever the flow in the 72-i:uch diamerer pipe is at a depth greater

than the weir elevation, which is only about 4 inches above:the nominal

daily high water sewage flow in the existing line. Observations made in

.the field indicate that this chamber operates with every rainfall,

coincidentally with, and possibly prior to, the overflow which was
measured and sampled at the Market Street outlet. In addition to this
overflow chamber, éight other chambers are located in the downtown
district of Paterson, of which seven are located in Trenton Avenue,
aﬁd anotﬁer is located at the intersection of Vernon Avenue and Maryland
Avenue. These overflows likewise were found to be operating automatically
and discharging into relief iines constructed for thig purpose to discharge
the overflow into the Passaic River. The dutlet line discharges into
the Passaic River near Maryland Avenue.

The metering oud sampling facilities which were installad in lhrket
Streer, Paterson, were in service from a period Laginning Tecemder 7, 1914,
thfough April 24, 1975. Thus, for a period of approximately five months,
observations were made of overflow at this chamber. Twenty-four rainfalls
occurred during the period of metering and observation of various time-
durations and rainfall_inrensiry. Overflow occurred at this chamber

appreximately twenty-one times. No overflow occurred when rainfall was

79

Gl
(@]

r—
r—-
(1

=%



ELSON T BEILLAM ASSOCLIATES.INC.

very light, with intensities of appfoximately 0.01 to 0.05 inches per
hdurt However, at intensities generally of about 0.06 inches per hour,
or more, overflow occurred. An examination of the records of rainfall
indicated that a majority of the rainfall intensities during the period
of observation ranged from 0.05 to about 0.10 inches per hour and, of
course, overflow occurred undgr these conditions. .

fhe volume of overflow was not very high, and this was attributed
to the fact that the overflow facilitiesvconstructed by the City of
Paterson probably discharged an amount equal to or more than the overfléw '
observed at this chamber. The volume of overflow for most of the storms
ranged from about 5 MG to as high as 15 MG. Peak rates of discharge
generally rangéd from about 60 to 90 MGD during the storms of severe
rainfall intensity.

Based upon the observations, it appears that 60 to 75 over-
flows per year can be anticipated at this overflow chamber dependent
upon the number of times that rainfall occurs. In general, overflow is-
likely to occur approximétely 80 to 90 pércent of the time that rainfall
occurs.

The quélity of the overflow was determined by sampling and
testing during some of the overflow occurrences. It was observed that
there was an extreme variatioﬁ‘in the quality of the overflow and, in
general, the average quality is considered go be objectionable with BOD
values averaging from about 135 mg/l to 543 mg/l. Likewise, the sus-
pended solids were found to be extremely high and, in genéral, the

quality of the overflow is indicative of highly polluted water.
- 80
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CLIFTON-PASSAIC-RUTHERFORD AREA OVERFLOWS

Extent of Area and Peak Overflow Rates

Five Active and eight Inactive overflows were observed and studied
in the Clifton—Passaic—Ruthefford Area, which is generally the 'middle"
area of the PVSC system. An overflow condition was only recorded at
two of the Active overflows (Washington Avenu¢ and Stewart Aveuue
overflows). No overflow condition during rainfall periods was observed
at the other three Active overflows.

These overflows are located along the PVSC branch interceptor
sewers adjacent to the Passaic River in this area. The branch intercep-
tor sewers in this middle area extend a distance of approximately
5.8 miles on.the easterly side of the Passaic River.

The five active overflows serve a total tributary area of épproxi—
mately 513 acres. Of this'area, only 71 acreé are sérved by combined sani-
tary and storm sewer systems. The balance is served by separate sanitary
systems. The capacity of the sewer systems in these districts has been
estimated to be appfpximately 60 Million Gallons per Day (MGD). |

The estimated average daily dry weather flow in the sewer systéms
in this middle area was found to be about 2.3 MGD. buring wet weather
months, when the groundwater table is high, the average daily dry weather
flow (when no.rainfall occurs) was estimated to be approximately.

3.0 MGD. This indicates that groundwater infiltration of approximately
0.7 MCD prevails in the collection system of the Clifton-Passaic-

Rutherford Area.
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This infiltration occurs mainly in separate sanitary sewer systems, since
only about 15 per cent of the area is served by combined sewers.

The total estimated piping of combined sewers in the Clifton-
Passaic-Rutherford Area which is served with combined sewers and which
is tributary to the PVSC branch interceptor sewers, is approximately
two miles or 10,000 linear feet. It has been estimated that the cost
of constfuction of separate sanitary sewers for this ﬁiddle area would
be approximately $1.5 million.

HoweQer, the combined séwers in this area are not the major
contributors of the suspected infiltration. The two overflows on com—
bined sewers exhibited fairly uniform flow throughout the dry and wet
weather periods.

Mosf of the suspected infiltration in this area is associated with
the area tfibutary to the Dundee Island overflow. 1In this area, the
dry weather flow ranged from 1.98 MCD ﬁo 2.61 MGD during dry and wet
weather months, respectively. This area is served by a separate sanitary
sewer system.

The five Active overflow chambers in the Clifton-Passaic-Rutherford
Area are served by drainage areas ranging in size from 34 acres to as
large as 195 acres. The aggregate capacity of the combined and
sanitarv sewer pipelines which serve these tfibutary sewer areas has
been estimated to be about 60 MGD. The estimated aggregate capacity of
the overflow pipes from the chambers to the river has also been estimated

to be about 60 MGD. For the two overflows on combined systems, this

83

"
o

sy o - ra

U»027

s g

3

PRI [
LU W W



FLSON T HILLAM ASSOUCLIATES. INC

latter aggregate capacity is 50 MGD. In.other words, under conditions
of an extensive storm which would inundate and surcharge the entire
collection system, a flow of approximately 50 MGD could enter the two
Active overflow chambers, with the possibility of discﬁarge into the
river of about an equal amount.

Table -3 has been prepared to.show the salient features of the
thirteen overflows in the Clifton-Passaic-Rutherford Area located along
the PVSC branch interceptors. This table is entitled "Tabulation of
PassaiC~Valley Seﬁerage Commissioners' Overflows in the Cliffon—Passaic—,
Rutherford Areé.” This table sets forth a tabulation.of the overflow
location, the discharge permit number, the area tributary to each over-
flow chambef, the measured dry weather flow under seasonal conditions,
the estimated capacity of the sewers tributary to these Active areas,
the estimated overflow capacity from these Active chambers to the river,
and finally, the observed recorﬁed peak flow rates and estimated

volume of discharge into the Passaic River.

Overflow Measurements

During the period of observation and study of each of the
lecive overflow chambers, approximately 12 to 19 rainfalls were observed
Deprh-recording gauges were installed in essentially all of the Active
chambhers, and measurements and sampling of overflow were undertaken.
Sampling during both dry weather periods and during storm flows was

undertaken at the Inactive overflows.
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TABULATION OF FVSC OVERFLOWS IN THE CLIFTON-PASSALC-RUTHERFORD AREA

Estimated Maximum
Estimated Max imum Peak
L Maximum Overflow Reirarded Max imum
Discharge Tributary s % of Area DRY WEATHER FLOW Storm Capacity Overilow Over i bow
Overflow Permit Area with Combined Dry Weather Wet Weatler Capacity to River to River Vhsereed
Location _Number (Acres) _.Sewers Months (MGD) Months (MGD) _AMGD) _man). )y (M)
Active: ‘
Ihundee 1sland, Passaic 070/0-002 A 195 None (2) 1.98 2.61 5.8 1.0¢Est ) Mo Overt low (1)
Pierrepont Avenue, Rutherford 072/R-002 96 None (2) 0.09 0.09 3.1 2.0 Noo Overt o
Rutherford Avenue, Rutherford . 073/R-003 ) 151 None  (2) ) 0.14 0.15 ?.U 3.8 jn Over) b
Stewart Avenue, Kearny . 017/K-001 34 X 100 0.06 0.06 19.6 19.6 8.7 l-l4 M
Washington Avenue, Kearny . 018/K-002. 37 100 0.06 0.07 29.9 33.5 s 0.1
TOTAL 513 - 2.33 2.98 60.4 60.1 ‘ 13.7 - u. 5
Inactive:
Garden State Paper Co., Carfield 009/(-001 Industrial None 7.60 8.90 - - - Inactive -
Wallington Pump Sta., Wallington 005 . 2,524 None (2) 8.43 10: 56 = - - Inactive -
Passaic Tail Race, Passatc 069/n-001 6 Hone (2) 0.. 10 0.10 - - - [nactive -
.L.odi Force Main, Passaic 027/1.-001 3,246 None (2) 5.41 5.52 Force Main - [nactive -
Woodward Avenue, Rutherford 071/R-001 206 None (2) 0.19 0.20 - - ~ lhactive -
Yantacaw Street, Clifron 003 - Main PVSC Line Overflow 99,20 122,00 - - - (et ive -
Yantacaw Pumping Station, Clifton 004 1,359 None  (2) 3.1(; 3.80 - - = lnactive -
North Arlington Overflow 006 560 None  (2) ;).‘)'i 1.34 - ~ - Inact ‘i [T
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The results of these studies and measurements indicate that
the maximum recorded overflow to the river from the five Active
chambers during this period of study was at the peak rate of approxi-
mately 14 MGD. However, this overflow rate was of short—terﬁ duration and
does not reflect the volume of overflow discharged into the river.

The volume of overflow from the five Active overflow chambers
was determined to be only about 500,000 gallons during this period of
observation and study under the maximum storm flows observed (not all
simultaneously).

It haé been found fhat only two of the five Active overflow
stations are served by combined sewers (the Washington Avenue and
Stewart Avenue chambers in Kearny).. These chambers. respond to a
rainfall of approximately one inch occcuring in a 24-hour period,
or at an averagé intensity of about 0.04 inches per hour. The remaining
three Active chambers are all tributary to areas served by separate
sanitary sewer systems (Pierrepont Avenue, Rutherford Avenue, and
Dundee Island).

It was found that the overflow rates of discharge were of
short-term duration and generally responded directly to thebrainfall.

In other wotds, the overflows generally ceased, following the cessation
of rainfall. The aggregate overflow to the Passaic River in the Clifton-
Passaic-Rutherford Area under maximum storm flow conditions observed

is a very small part of the total system overflow.
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The most important overfiows lécated within the Clifton-
Passaié-Rutherford area which ére tributary to the Passaic Valley
branch interceptor sewers afe_located at Washington Avenue and Stewart
Avenue in Kearny. Hoﬁever, even these two active locations produced
a recorded aggregate overflow volume of only 500,000 gallons.

The location of the PVSC main and branch interceptor sewers and
the overflow chambers along the Passaic River in this middle area of thé
system is shown on Plate 2. All of the thirteen dverflows in this middle
area of the system are shown on Plate 3, except the North Arlington, Wash-
ington Avenue, and Stewart‘Avenue overflows which are located in the
southerly part of the area. Since these three overflows are located on
the Kearny-North Arlington branch interceptor (rather than the branch
interceptors which serve the heart‘of the Kearny-Harrison area through
ﬁewark), it was felt appropriate to treat these overflows for discussion
purposes with the other overflows which are located on branch inter-
ceptors north of the Newark area. The North Arlington, Washington Ave-
nue, and Stewart Avenue overflow locations, therefore, are shbwn on
Plate I, covering the Kearny-Harrison area.

For the eight Inactive overflows in this middle area, no
flow wetering f{scilities were instalied, since these overflows are
utilized only under extraordinary circumstances, such as for relief
during localized flooding or for emergency maintenance purposes.
However, sampling of the sewage flow in the immediate area of these

overflows was performed during both dry weather (non-rainfall) periods
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and during periods of rainfall, or storm flow, to effect sewage

quality comparisons.

|

For the Inactive overflow chambers, three chambers are
located adjacent to pumping stations| and are activated only during
emergency conditions for relief of any localized flooding or for
maintenance purﬁoses. One overflow ?s located on the North Arlington-.

Kearny branch interceptor where it crosses the Passaic River for con-

nection to the PVSC main interceptor. One overflow is located on the

Lodi Force Main to serve as possible}relief for this line, in the
vicinity of the Wallington Pumping SQafion. One overflow serves a
line which emanates from a single iniustrial source (Garden Statg
Paper Company, Garfield). Another oﬁerflow serves a very limited area
of six acres (Passaic Tail Race) locéted just north of the Wallington

Pumping Station in Passaic.

Individual Overflow Chambers

A brief description has been prepared of each of the over-

flow chambers setting forth, in summary form, the results of the

\

observations and study. These descriptions follow.
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DUNDEE ISLAND OVERFLOW. CHAMBER, PASSAIC

The Dundee Island overflow chamber serving this district of

195 acres is essentially residential in nature, with primarily sanitary

flow. The estimated dry weather flow is about 2.0 MGD during the dry

weather monthé, and about 2.6 MGD during wet weather months, reflecting
a possible infiltration rate of about 0.6 MGD.

Metering and sampling facilities were installed in this chamber
commencing September 12, 1975 and continuing through November 13, 1975.
During this time, rainfall occurred on twelve occasions. However, no
actual ovefflows were able to be recorded at this chamber;

Examination of the outflow line from the upstream manhole
disclosed that the outfall line is plugged or obstructed. The exact
outfall point of the outfall line was not able to be detérmined, since
the expected point of exit to the river is covered with debris. This
situation was reported to PVSC. No freeboard overflowrwas found to occur,
only surcharging, thus no valid metering results were able to be obtained.
However, sampling was performed during rainfall conditions, although no
overflow occurred.

| Samples taken of the dry weéther flow showed that total suspended
solids averaged 178\mg/l,vwith a BOb concentration avéraging 218 mg/1,
which is indicative of domestic sewage. During storm flow conditioms,
the total suspended solids averaged 109 mg/l and the BOD concentration
averaged 164 mg/l, which is indicative ofvthe dilution effect due to
storm flows. |

The sewer system tributary to this overflow is a separate
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sazitary system. Consequently, no qverflow is necessary, as would be
rezuired for combined flows. Whatever high flows which occur during
raiafall periods are caused by illegal infiitrétion/inflow, which should
be eliminated with future evaiuations. . It would appear that once these
extraneous flows are eliminated, thié overflow can then, inAtufn, be

eliminated as an overflow point into ithe Passaic River.
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PIERREPONT AVENUE OVERFLOW CHAMBER, RUTHERFORD

This overflow chamber serves a drainage area of about 96 acres.
The area is served with separate sanitary sewers. It has been estimated
‘that the dry weather flow is about 0.09 MGD during both dry and wet weather
months.

~ Metering and saﬁpling facilities were installed in this chamber

commencing on July 12, 1975 and continuing through Oétober 12, 1975. During
this period of time, eighteen rainfalls were recorded; however, no over-
flows were observed. Blank metering charts were obtained which verify
this absence of an overflow condition.

However, samples of storm flow were taken during rainfall
conditions, although no overflow occurred. These samples éhowed that
total suspended solids averaged 197 mg/l and BOD averaged 144 mg/l.
Samples of the dry weather flow indicated an average sewage strength for
suspended solids of abéut 50 mg/l, and for BOD the average concentration
was 15 mg/l. These values are typical of very dilute sewage. |

Since the flow to this chamber is low and is sanitary flow, the
lines upstream should be checked for anj possible storm connections, and

the connections eliminated. This overflow, in turn, may then be eliminated.
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RUTHERFORD AVENUE OVERFLOW CHAMBER, RUTHERFORD

This overflow chamber serves a drainage area of‘about 151 acres.
The area is served with.separate sanitary sewers. It has been estimated
that the dry weather flow is about 0.14 MGD during both dry and wet weather
months. |

Metering and sampling facilities were installed in this chamber
commencing on August 24, 1975 and continuing through October 19, 1975.
During this period of time, thirteen rainfalls were recorded; bowever, no
overflows Qere observed. Blank metering charts were obtained wﬁich verify
this absence of an overflow condition.

| However, sémples of storm flow were taken during rainfall
conditions, although no overflow éccurfed. These samples showed total
< suspended solids averagingFZIS mg/l and a BOD averaging 151 mg/l. Samples

of the dry weather flow indicated an avérage sewage strength for suspended
solids of about 176 mg/l, and for BOD the average concentration was 135 mg/1.
These values are typical of domestic sewage.

Since the flow to this chamber is low and is sanitary flow, the
lines upstreém should be checked for any possible storm connections, and

the connections eliminated. This overflow, in turn, may then be eliminated.
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STEWART AVENUE OVERFLOW CHAMBER, KEARNY

This overflow chamber serves a tributary area of only 34 acres.
The area is provided entirely with combined sewers. The average daily
dry weather flow was estimated to be abqut 0.06 MGD during both dry and
wet weather months.

Metering and sampling facilities were installed in this chémber
beginning August 6, 1975, and extending through October 24, 1975. During
this peribd of observation, thirteen rainfalls occurred and overflows
are estimated to have occurred on eleven occasions. It has been estimatea
that overflow will occur at this chamber about 60 to. 75 times per year,
based upon rainfall oécurrences of 70 to 90 times per year.

It wés fouhd that approxihately 0.06 inches per hour of ‘average

rainfall intensity was required to cause overflow. The volume of overflow

J—

was found t§ range from 0.1 to 0.4 MG. However, the peak storm water
overflow rate has reached 14 MGD.

Samﬁling of the dry weather sewage at this chamber showed that
suspended solids concentrations averaged 255 mg/l and BOD averaged about
271 mg/l. This area is primarily residential in nature.

The sampling of the storg water overflow showed that toﬁal
suspended solids concentrations averaged 144 mg/l and BOD values averaged
only 36 mg/l. The lower wastewater characteristics for BOD are attributed

to the dilution effect in this district due to storm flows.
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WASHINGTON AVENUE OVERFLOW CHAMBER, KEARNY

The Washington Avenue overflow chamber servés a tributary area
of about 37 acres, ali of whiqP are provided with a combined sewer system.
The estimated dry weather'flow was found to range from about 0.06 to 0.07
MGD during dry and wet weather months, respectively.

Under storm flow conditions in the collection system, it was
found that this overflow was activated with essentially rainfalls of
intermediate intensity.

Metering and sampling faciliﬁies were installed and maintained in
this chamber commencing on June 5, 1975, and continuing through August 7,
1975. During this period of fime, sixteen rainfall occurrences were
obéerved. The total rainfall ranged from as little as 0.10 inches to as
much as 2.55 inches. During this period of observation (which happened
to fall at a time of especially heavy rainfalls), it was determined that
fifteen overflows occurred at this chamber. It was found'that, when the
average.rainfall intensity approached or exceeded about 0.07 to 0.09
inches per hour, overflow was likely to occur.

It was observed that the volumetric overflow was minimal, rangim
from a negligible amount to about 0.1 MG. Peak overflow rates were found
to reach 5 MGD.

The fesults of sampling during non-rainfall conditions showed

total suspended solids concentratiqns averaging about 122 mg/l, while BOD

~ concentrations averaged over 300 mg/1. Samplingvduring times of storm

flow indicated that total suspended solids averaged about 314 mg/l and BOD

concentrations averaged about 68 mg/l. The higher total suspended solids
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values during storm flow were indicative of concentrated pollution due to
the flushing action, which is typical of the sewage in combined sewer systems.

The lower BOD concentrations during storm flow are attributed to the dilution

effect of the increased flow.
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GARDEN STATE PAPER COMPANY OVERFLOW CHAMBER, GARFIELD

The Garden State Paper Company overflow chamber is located in the
vicinity of the driveway entrance’to the Garden State Paper Company in the
City of Garfield, over a 30-inch circular cast iron force main interceptor
which serves the paper company plant. This interceptor leaves the plant
premises and crosses the Passaic River for connection with the PVSC main
interceptor, on the ﬁesterly side of the Passaic River in this area. A
manually operated by-pass gate controls any overflow from this point, which |
is directed through a 24-inch circular éast iron outfall line to an outfall
point at the easterly shoreline of the Passaic River, just south of the
plant entrance.

The tributary fiow, whi;h is the total plant industrial flow in
this individual line, ranged from 7.6 MGD during dry weather months to
8.9 MGD during the wet weather months. However, this difference in
readings between the dry and wet weather months is due to variations in
plant activity, rather ;han exceséive infiltration in the line, since the
line is a cast iron main. The extent of any infiltration in this area
will be borne out with further investigation.

This overflow is classified as Inactive by PVSC. Accordingly,
no metering facilities were installed at this location and no results can
be presentéd on overflow rates, other than an estimate that, with a full
by-pass, the overflow at this point would range from the 7.6 to 8.9 MGD
of reported plant flow.

Sampling of the sewage flow, however, was obtained during both

dry weather flow periods and during periods of rainfall activity in the anra.
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Sampling of the dry weather flow (during periods of no rainfall) showed
that total suspended solids averaged 2108 mg/l. Sampling of the sewage
flow during rainfall conditions, through the chamber screening at the

siphon inlet chamber over the plant force main, showed that total

suspended solids averaged 2301 mg/l, and BOD values averaged about 1064

mg/i. There was very little difference between suspendgd solids during
~ dry weather flow periods and duting storm flow périods (or rather

periods of rainfall activity in the area), and this can be expected

because the line is a force main.

This overflow is intended only for emergency use, and as such

is classified as Inactive by PVSC.
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WALLINGTON PUMPING STATION OVERFLOW, WALLINGTON

The Wallington Pumping Station overflow is located in the Borough
of Wallington at a point just north of the inlét where the two siphon lines
of the Garfield-Wallington-Passaic branch interceptof sewer begin to
éross the Passaic River, prior to entering the»Wallington Pumping Station.
The manual slide gate located at a concrete hea&wall controls the overflow
at the pier and bulkhead line of the river at this point. The outfall
line from the inlet.siphoh chamber consists of a 48-inch round corrugated-
metal pipe. The tributary area associafed with this overflow is about
2,524 acres, which is served by separate sanitary sewers along this branch
intérceptor.

The avefage daily dry weather flow in the tributary area was
measured_td be about 8.4 MGD during dry weéther months and about 10.6 MGD_
during the wet weather months, réflecting a possible infiltration rate of
about 2.2 MGD.

This overflow is classified as Inactive by PVSC. Accordingly,
no metering facilities were installed and no fesults are presented hérein
on overflow rates.

However, sampling of the sewage flow was obtained at the siphon
inlet chamber during both dry weather flow periods and during periods of
storm flow. Sampling of the dry weather fléw showéd that total suspended
solids concentrations averaged about 293 mg/l and BOD values averéged
624 mg/l. Sampling during storm flow showed that total suspended solids
averaged abqut 134 mg/1, and BOD concentrations averaged 331 mg/l. These

latter results reflect the dilution effect of the storm flows. The high
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BOVD values are due to the industrial portions of this sewage.

This overflow is available as possible. relief for‘ the entire
Garfield-Wallington-Passaic branch interceptor, and as such, is only
intended for use duringv emergency situations, for maintenance purposes,

etc.
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PASSAIC TAIL RACE OVERFLOW, PASSAIC

The Passaic Tail Race Overflow is located just north of the
Wallington Pumping Station, along the westerly shore of the Passaic River,
in Passaic. This overflow serves as relief for the Tail Race line, which
consists of a sanitary sewer running in a north-south direction along the
westerly shore of tiu: Passaic River for a distancé of about 1,250 feet,
north of the Wallington Pumping Station.

The overflow line itself is a short section of pipelabout twenty
feet in length, constructed at right angles from a sanitary sewer manhole
over thg Passaic Tail Race, and leading to é concrete headwall outfall
point on the edge of the river. A l2-inch manual slide gate controls
the overflow. The area tributéry to the overflow to the Tail Race line
at this point is only about 6 acres.

The -average daily dry weather flow was found to be about 0.1 M(D
during both dry and wet weather months. This overflow is classified
as Inaétive by PVSC. Accordingly, metering f;cilities were_not installed
and no results are presented herein on overflow rates.

However, sampling of the sewage flow was obtained at the sanitiry
sewer chamber, at the point where the outfall line is constructed at right
angles to the Passaic Tail Race line. Sagpling was obtained during both
dry weather flow periods agd during periods of storm flow. Sampling during
dry weather periods showed that total suspended solids averaged only 27
mg/l, with BOD concentrations averaging only 30 mg/l.

Sampling taken during storm flow conditions at this location

showed that total suspended solids averaged only about 22 mg/l, and BOD
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values averaged only about 25 mg/l. The sewage at this location is

strictly sanitary sewage, with very low concentrations due to dilution.
This overflow point is very miniﬁal in terms of importance to

the system aﬁd could be eliminated. However, in the event that industrial

development in this area is re-established in future years, this overflow

should possibly be kept intact to serve the Tail Race line at this point.

The overflow is intended to be used for emergency reliéf purposes, or

for maintenance purposes.
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LODI FORCE MATN OVERFLOW, PASSAIC

The Lodi Fotce Main overflow is located at the point where the
Lodi Force Main reaches the westerly shore of the Passaic Rivér, just
ahead of the Lodi Venturi Meter, adjacent to the Wallington Pumping
Station.in Passaic. The outfall line for the overflow consists of a 24-inch
cast iron pipe leading to a concrete headwall and manual flap gate on the
westerly shore of tﬁe Passalc River, adjacent to the Wallington Pumping
Station. Being so situated, this overflow can bypass the entire Lodi
Force Main flow, which.consists of separate sanitary éewage.

The tributary area associated with this overflow is about 3,246
acres, serving the municipaiities ofvSaddle Brook, South Hackensack, Lodi,
and a portion of Wood-Ridge. The average daily dry weather flow associated
with this tributary area was found to be about 5.41 MGD'&uring the dr?
weather months, and about 5.52 MGD during the wet weather months.
| This overflow is classified as Inactive by PVSC. Accordingly,
no metering facilities were installed on the forcé main and no results
are presented herein on overflow rates.

However, sampling of the sewage flow was obtained during both
dry weather flow perlods and during storm flow perlods. The sewage sampl:s
were taken at the wet wells for the two pumping stations which are the
major contributors to the sanitary sewage flowing in the Lodi Force Main.
These pumping stations were the'Mayhill Street station in Saddle Broék,
and the Richmond Station in Lodi.

Sampllng of the dry weather flow showed a total suspended

solids average of 172 mg/l, and BOD values averaging 189 mg/l. Samples
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taken during storm flow-conditions indicated total suspended solids
avéraging 187 mg/1l. No BOD results were obtained from the storm samples.
This overflow is only used for purposes of emergency relief,

for possible localized flooding conditions, or for maintenance purposes.
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WOODWARD AVENUE OVERFLOW CHAMBER, RUTHERFbRD

The Woodward Avenue overflow qhaﬁber serves a sewer district
of 206 acres. The area is residential in nature and is served entirely
by sanitary sewers. The estimated average daily flow dﬁring both dry and
wet weather months was aboﬁt 0.19 and 0.20 MGD, respéctively.

The.overflow outfall line to the Passaic River was :ound to be
obstructed somewheré between the tide gate chamber and the outfall point.
The tide gate chamber was filled with water from a fire hose and the
outfall point at the river was inspected»for signs of flow; hoﬁever, none
was observed. Therefore, this overflow has been classified as Inactive
by PVSC. No flow metering facilities were installed in this overflow
chamber. Therefore, no results are presented on overflow rates.

Sampling of the flow was performed, however; during both dry
weather periods and periods of storm flow. The dry weather sampling
showed that total suspeﬁded solids averaged about 247 mg/l, with BOD values
averaging about 393 mg/l. The samples taken during storm flow showéd that
total suspended solids averaged 135 mg/l and BOD averaged 139 mg/l. These

latter concentrations reflect the dilution effect due to the storm flows.
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YANTACAW STREET OVERFLOW, CLIFTON -

The Yantacaw Street overflow is located in the City of Clifton
on the inlet siphon.cﬁaﬁber where the PVSC'main interceptor crosses the
Third River, adjaceﬁt to the Yantacaw Pumping Station. A manual slide
gate controls the‘dverflow at this point. The outfall consists of two
5'-6" by 6'-0" arched concrete conduits which can conduct the overflouw
to an excavated channel leading to the Third Rivef, and thence to the
Passaic River. Beipg so situated, this overflow can bypass the éntire
flow upstream of this poinf tributary to the PVSC main.and branch inter-
ceﬁtorisystem all the way to its northern terminus in the City of Paferson.
This tributary area is about thirty-eight square miles. The average daily
dry weathérlflow was 99 MGD dufing—dry weather months and 122 MGD during
wet weather months for this entire upstream tributary area.

This overflow is classified as inactive by PVSC. Accordingly,
no metering facilities were installed and no results are presented hereir
on overflow rates. |

However, sampling of the sewage flow was obtained during both
dry weather flow periods and storm flow conditions. The sampling of the
dry weather flow showed total suspended solids concentrations averaging
538 mg/l and BOD values averaging 280 mg/l.

Sampling of the sewage flow during storm conditions showed that
total suépended solids averaged 451 mg/l, and that BOD values averaged
259 mg/1l. Dependent upon the time of sémpling, the higher values indi-

| . . ’
cated herein for the storm sampling would tend to reflect concentrations

due to flushing action.
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This overflow should be maintained, as is, for both emergency

relief and maintenance purposes.
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YANTACAW PUMPING STATION OVERFLOW, CLIFTON

The Yantacaw Pumping Station oyerflow is located at the Yantacaw
Pumping Station in Clifton. This overflow is a relief line for the
Rufherford-Lyndhurst branch intercepting sewer at the point where this
branch interceptor crosses the Passaic Rivef and enters the Yantacaw
Pumping Station. A manual slide gate controls the overflow at this point,
which is through a 30-inch circular outfall line to an excavated overflow
. channel leading from the vicinity of the pumpiﬁg station to the Third River,
and thence to the Passaic RiVef.l This»overflow can bypass all of the flow
entering the Yantacaw Pumping Station through the Rutherford-Lyndhurst
branch intercepting sewer.

The tributary area associated with the branch interceptor is
about 1,359 acres, all of which consists of separate sanitary sewers. The
average daily dry weather flow at this point was found to be about 3.1 MGD
during dry weather months and about 3.8 MGD during wet weather months,
reflecting a possible infiltration rate of about 0.7 MGD.

This overflow is classified as Inactive by PVSC. Accordingly,
no metering faci}ities were installed and no results are presented herein
on overflow rates. However, sampling of the sewage flow was obtained during
both dry weather flow periods and dufing storm flow periods. Samples
which were taken during dry weather flow periods showed total suspended
solids averaging 130 mg/l and BOD values averaging 592 mg/l.

Samples of the sewage taken at the screen chamber of the pumping
station during storm flow conditions showed total suspen&ed solids concen-

trations averaging 133 mg/l, and BOD values.sveraging 422 mg/l. These
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figures reflect somewhat the effects of dilutionvof concentrations due

to storm flow.

This overflow is used only for localized pumping station relief

purposes in the event of an emergency, and for maintenance purposes.
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NORTH ARLINGTON:- OVERFLOW CHAMBER, NORTH ARLINGTON

The North Arlington overflow chamber serves a tributary area of
560 acres. The area is provided with separate sanitary and storm sewers.
The estimatgd average daily dfy-weather flow was found to be 0.93 MGD during
dry weather months and 1.38 MGD during the wet weather months. This
difference of 0.45 MGD represents possible excessive infiltration/inflow.

This chamber is loéated at the point where the Kearny-North
Arlingtor PVSC branch interceptor sewer begins to cross the Passaic
River for commnection with the ?VSC ﬁain interceptor on the westerly éide
of the river;

The overflow chamber consists of an outfall liné, which is
located-immediatelylabove the siphon line at the start of the rivef crossing
at this point. The exact point of outfall for the overflow could not be
determined, as the expected point of exit was covered with debris. It was
determined from investigation that the outfall line is obstructed.
Accordingly, this overflow has been classified as Inactive by PVSC. Since
no ﬁetering was performed for this location, no data are presented herein
on cverflow rates. No qverflow was observed at this locatiom.

Samples of the sewage flow were obtained during dry weather and
storm flow conditions. The dry weather flow sampling showed total sus-
pending solids averaging 102 mg/l1 and BOD concentrations averaging 242 mg/1.
which is t?pical of domestic sewage. The sample obtained during storm
flow conditions in the overflow chamber showed total suspended solids
averaging 71 mg/l and BOD values averaging 149 mg/1, reflecting the

dilution effect of these sewage concentrations during storm flow conditions.
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The excessive infiltration/inflow in this area should be
eliminétéd with future investigation. Under the present conditioms,
this overflow chamber does have the éapacity‘to overflow automatically,
in the sense that there is a physical connection from the overflow
chamber to the river (which is monetheless obstructed at the présent
time). However, provisions could be made for this overflow to be
operated manually, similar to the overflow arrangements at the pumping
stations, so that relief for this branch interceptor can be controlled

whenever emergency or maintenance conditions dictate doing so.
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NEWARK AREA OVERFLOWS

Extent of Area and Peak Qverflow Rates

Fifteen active overflows were observed and studied in the
City of Newark area. There are no inactive overflows in the City
of Newark.

These overflows are located along thé Passaic Valley Sewer-
age Commissioners' interceptor sewer -adjacent to the Passaic River,
The interceptor sewer in the City of Newark extends a distance of
approximately 3.8 miles to the most southerly PVSC overflow.

The fifteen active overflows sérve a total tributary area of
approximately 3,955 acres, essentially all of which are served by

~ combined sanitary and storm sewer systems. These overflows are
activated during storm flow_conditions in the combined sewer collection
systems when rainfall occurs.

A majority of the overflows is activated autométically in ;he
City of Newark. However, due tq extremely heavy flow, it is necessary
to bypass directly to the Passaic River the entire flow from up to as
many as eight of the combined sewer systems which are tributary to
overflow chambers. |

In addition to the fifteen overflow chambers, the Second River
Union Outlet sewer is manually regulated, with resultant discharge
into the Passaic River during storms, and this regulation is necessary
to alleviate surcharge in the PVSC interceptor sewer. This overflow is

discussed separately following the Newark overflows.
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In addition to this a#ea, épproximately 1,400 acreé in the
City are provided with coﬁbinéd sewers .and connect directly to the
PVSC interceptor sewers without benefit of PVSC overflow.chambers. This
aréa is located downstream of_the 3,955 acres which are provided with
overflow chambers; It is apparent that the inflow from this.area
creates surcharge in the PVSC interceptor sewer and subsequent storm
water overflow at the low-lying upstream overflow chambers. However,
the discovery of several overflows located within the City of Newark
system may explain how "relief" is obtained from surcharge which would
otherwise occur. The necessity for study and elimination of these
overflows in conjunction with the PVSC overflow control is obvious if
pollution of the Passaic River overflows is to be eliminated.

The capacity of the combined sewer system in these fifteen
districts has been estimated to be approximately 3,250 Million
éallons pef Day (MGD). It is interesting to note that this carrying
napacity approximates 1 cubic foot per second (cfs) per acre of
drainage area, which is indicative of a faily well designed storm
sewer system.

The measured average daily dry weather flow in the combined
sewer systems (3,955 acres) tributary to the fifteen overflows in the
City of Newark was found to be about 52 MGD, which includés sanitary
sewage from separate sewer systems outside of the City of Newark
1imits that are connected into the City's system.

During wet weather months, when the ground water table is
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high, the average daily dry weather flow (when no rainfall occurs)
was found to be approximatelyr6l MGD; This indicates that additional
ground water infiltration of‘approximatély 9 MGD prevails in the
collection system of the City of Newark, and in upstream areas which
connect through the City's system. This infiltration is attributed to
. the combined sewer system, which was constructed so as to permit ground
water entry into the pipeline, and does not include comparison wifh
theoretical flow. This is generally found to prevail in combined
séwef.systems where little attention is normally provided in
constructing tight joints. Therefore, removal of infiltration in a
combined sewer system may be found ﬁo be difficult, costly, and
ineffective.
The total estimated piping of combined sewers in the City of
‘Newark which is served with combined sewers and which.is tributary to
the  PVSC interceptor sewer is approximately 187 miles or 989,000 linear
feet. It has been estimated th#t‘the cost of construction of separate
sanitary sewers for the City of Newark would be approximately $215 million.
Under éuch a séparation plan, it has been assumed that the existing com-
bined sewer pipelines would be severed from any sanitary sewer lines,
and that the old combined sewer lines would be utilized as separate
storm sewer facilitiés. In order to effect a meaﬁingful réductionvin
the infiltration through compléte system separation, it would also be
necessary to install new house connections extending from the street to
‘the property line, if not all the way into the building structure, to
assure that old-type building drainage systems with built-in ground
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. water infiltration will have been eliminated from the collection system.

The fifteen overflow chambers in the City of Newark are served
by drainage areas ranging.in gize from as littie as eight>acres to as
large.as 1,621 acres. The aggregate capacity of the combined storm
sewer pipelines which serve these tributa:y combined sewer areas has
been estimated to be 3,250 MGD. This is equivalent to about 62 times
the average daily dry weather flow measured in the tributary area.

The estimated aggregate capécity of the overflow pipeé from the chambers
to the river has also been estimated to be 3,250 MGD. 1In other words,
under conditions of an extensive storm which would inundate and sur-
charge the entire collection system, a flow of approximately 3,250 MGD
or more could enter tﬁe fifteen overflow chambers with the possibility
of discharge into the river of about the same flow rate. With a rain-

fall intensity of 1 inch per hour, all of the 15 combined sewer systems

© will flow full and many of the pipelines are under surcharge. The

overflow into the Passaic River woﬁld be at a high rate and would be
indicative of the fact that tﬂe interceptor sewer would be flowing full
and unable to accomodate such overflow.

It will be noted that the intérceptor sewer at the upstream or
northerly terminus of the City of Newark has a carrying capacity of
only about 370 MGD. It is obvious that this interceptor sewer is
entirely inadequate to carry but a very small pprtion of the total

storm flow potential from the combined sewers in the City of Newark.
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Table 4 has beén prepared to show the salient features of the
fifteen overflows in the City of Newark. This table is entitled
"Tabulation of Passaic Valley Sewerage Commissioners' Overflows in the
Newark Arga." This table sets forth a tabulation of the overflow
location and discharge permit number, the area tributary to each overflow
chamber, the measured dry weathér‘flow under seasonal conditions, the
estimated capacity of the combined sewers tributary to these areas, the
estimated overflow capacity from these chambefs to the ;iver, and finally
the observed recorded peak flow rates and estimated volume of dis-

charge into the Passaic River.

Overflow Estimates Based on Rainfall

A study has been made of the Eheoretical volume and peak
flow rate of discharge from the overflows in the Newark collection system,
based upon rainfalis of various intensities and durations. A rainfall
of approximately one inch océurring at a uniform rate over a 24-hour
period will result in a total volume of approximately 27,000 gallons of
‘water on each acre. Based upon the drainage area of each distriet, énd
giving due consideration to factors such as coefficient of runoff,
quantitv of catch basins, storm sewer interception efficiency, and other
" relevant factors, it has been estimated that from such a rainfall,
approximately 50 percent to 60 percent of the rainfall will enter the
collection system. It has been estimated that only 11 of the 15 over-

flow stations will respond to a rainfall of this relatively low intensity
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TABLE 4

TABULATION OF PVSC OVERFLOWS IN THE NEWARK AREA

|11

*In common with Clay Street

Estimated Max iimum
Estimated Maximum Peak

. ‘Maximum Overflow Recorded Max imum

Discharge Tributary % of Area DRY WEATHER FLOW Storm Capacity Qverflow Overf low

Overflow Permit Area with Combined Dry Weather Wet Weather Capacity to River to River Observed

Location Number (Acres) Sewers Months (MGD) Months (MGD) (MGD) (MGD) (MGD) )
Clay Street 033/N-006 2874/1621 567% (1621) 27.20. 31.60 727.4 490.0 337 48.0
Saybrook Place 037/N-010 306 100 4.82 4.90 375.0 415.0 89 8.1
Rector Street 036/N-009 177 100 1.88 1.90 244.0 414.0 68 7.9
Fourth Avenue 032/N-005 225 100 1.60 1.95 262.1 71.6 62 6.0
Herbert Piace 030/N-003 298 100 1.20 1.85 135.6 368.1 110 4.9
Polk Street 040/N-013 199 100 1.63 1.66 586.0 394.0 62 3.5
City Dock 038/N-011 380 100 9.78 11.66 511.0 409.7 .111 3.4
Freeman Street 041/N-014 149 100 1.00 1.20 55.3 55.3 16 2.9
Verona Avenue 028/N-001 367 100 1.59 2.28 143.8 222.0 80 1.2
‘Jackson Street 039/N-012 83 100 1.06 .1.06 (Est.) 174.0 174.0 67 0.6
Passaic Street 033/N-006C 31 100 0.30 0.34. 5.0 ———— 7 0.4
Orange Street 034/N-007 13 100 Neg. Neg. 15.9 37.9 None -—
Bridge Street 035/N-008 10 100 Neg. Neg. 6.3 13.6 None ———
Delavan Avenue 029/N-002 88 100 0.20 0.38 3.5 180.0 None —

Third Avenue 031/N-004 _ 8 100 (Included in Fourth A!ggﬁg) 3.4 _ 2.6 (See Fourth_Ave.)
TOTAL 5,208/3,955 52.26 60.78 3,248.3 3,247.8 1,009 87.9
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(1 inch in 24 hours or 0.04 inches per hour). Of the estimated portion

of the rainfall which is intercepted by the combined sewer system,

it has further been estimated that about §-16 Y1 1lion Galloas (%6) will be
discharged from the overflow chambers in the Newark Area, and the

balence would Be conveyed downstreamufor treatment and disposal. With

a more intehse rainfall, namely, 1 inch occurring in 12 hours, it has

been estimated that approximately 108 to 128 million gallons of storm
water will be collected by the combined sewer system in the Newark Area.
0f this amount, together with dry weather sewage flows, it has been es-
timated that approximately 30 to 40 million gallons will be discharged into
the Passaic River in the Newark Area, with the balance delivered down-
stream through the interceptor sewer for treatment and disposal. Assuming
that a l-inch rainfall occurs in approximately 6 hours, with a higher
intensity, namely, 0.17 inches per hour, it has been estimated that
approximately 11 overflows will be activated out of the total of 15.

Under this storm condition, the overflow into the Passaic River in the
Newark Area would range from about 42 to 51 million gallons, and the
balance of the estimated storm flow would be intercepted by the com-

bined sewer system and would be carried downstfeam for treatment and

disposal.

With a more intense rainfall of one inch per hour, it has
been estimated that most of the overflows would discharge. The estimate
of flow into the Passaic River in the Newark Area under this storm flow

condition would range from about 52 to 61 million gallons, with the
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balance carried downstream for treatment and disposal. When a rainfall
of 2 inches occurs (as contrasted éo 1 inch as set forth under the
various time-duration conditions) the following estimates have been
made of the overflow into tﬁe Passaic River from the overflows in the
City of Newark:

Time Duration

of 2-inch Storm Estimated Overflow
24 hours 61 to 79 MG
12 hours 84 to 104 MG
6 ﬁoufs . 96 to'116 MG
1 hour 106 to 126 MG

A study has also been made of the theoretical volume and peak
flow rate of discharge from the Jabez Street area of about 1400 acres
not served with PVSC overflows. With a rainfall of one inch occurring in
12 hours, it has been estimated that approximately 5 to 9 million galloms
will be discharged inte the Passaic Rivér at an overflow on the City of
Newark system, with the balance delivered downstream through’ the intercepter
sewer for treatment and disposal. Assuming that a one-inch rainfall occurs
in approximately 6 hours with a higher intensity, namely 0.17 inches per
hour, it has been estimated that the overflow into the Passaic River from
this area would range from 12 to 16 million gallons, and the balanée of the
estimated storm flow would be intercepted by the combined sewer system and
carried downstream for treatment and disposal. With a more intense rain-
fall of one inch per héur, the estimate of flow into the Passaic River froi

this area would range from about 18 to 22 million gallons, with the balance
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carried downstream for treatment and &isposal. It is obvious that the
PVSC interceptor sewer is inadequate to carry but a limited amount of the
total storm flow potential from the ﬁewark combined sewers in this 1400-
acre area not served by PVSC overflows.

Overflow Measurements

During the periods of observation and study of each of the
fiftéen overflow chambers, approximately 45 to 70 rainfalls were observed
at the various overflows. installation of depth-recording gauges in these
overflow chambérs provides a means for measuring the overflqw. Automatic

.'recording charts were utilized to determine the time, duration, and volume
of overflows which occurfed during rainfall periods. Automatic sampling
equipment was also installed in these chambers so that samples could be
collected and analysis made of the overflow to determine the e#tent of the

.pollution discharged into the Passaic River.

The results of these studies and measurementé indicate that
the maximum recorded overflow to the river from the fifteen chambers
during this period of study was at the peak rate of approximately
1,000 MGD. However, this overflow rate Qas of short-term duration énd
does not reflect the volume of overflow discharged into the river.

Thevvolume of overflow from the fifteen overflow chambers was
determined to be almost 90 Million Gallons (MG) during this period of
observation and study under the maximum storm flows observed.

It would appear from the results of this study that overflow
does occur at approximately eleven overflows whenever the rainfall

approaches or exceeds 0.08 inches per hour. No overflow was observed or
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measured at four overflow chambers and it appears that these chambers
could be eliminated without detrimental effect upon the operation of
the colleétion system, or in increasing overflow to the fiver.

The aggregate overflow to the Passaic River in the City of
Newark under maximum storm flow conditions observed was somewhat less
than anticipated. Based upon the observations and studies, it is
possible, however, to make sﬁme projections of what the overflow might
be under more severe rainfall conditions than those observed during the
period of study. An attempt has been made to do this in the overflow
chambers whicﬁ are considered to be most critical in the collection system.

In general, it was found that, in the City of Newark area with
combined sewer $ystems, overflow occurred shortly after the start of
rainfall of even modest intensity (0.05 - 0.08 inches per hour). The
overflow Qould cdntinue, generally, during the entire period of rainfall,
but would terminate éhortly after, or at the same time that the rainfall
stopped. Thus, all of the overflows were found to be rainfall-sensitive,
and it can also be stated that the-overflows were of rélatiyely short-
term duration, and were related directly to the time, durationm, and
intensity of rainfall.

The most important overflows located within the City of Newark
which are tributary to the Passaic Valley interceptor sewer are Clay Street,
Saybrook Place, Rector St:eet, Fourth Avenue, and Herbert Place. Clay
Street is by far the most important and critical overflow because of its

large tributary area. It has been estimated that the outlet pipe from
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Clay Street has a carrying capacity of 490 MGD. The estimated capacity of

‘the incoming combined sewer which flows through this chamber is approximately
728 MGD. Thus, with periods_df heavy rainfall it is apparent that discharges
of high frequency and fairly large volume must occur at this overflow chamber.

Interceptor Capacity

The location of the interceptor sewer and the fifteen overflow
chambers along the Passaic River in the Newark area is shown on Plate 4.

The interceptor sewer passing through the City of Newark varies
in size and capacity. At the northern boundary of the City, where the
Second Ri?er Union Outlet sewer enters the PVSC interceptor sewer line,
the capacity is about 216 MGD. This capacity increases at a gradual rate
and is approximately 300 MGD where the Kearny-Harrison connection connects
witﬁ the intefceptor sewer line. In the downstream reaches, the interceptor
sewer has a capacity of approximately 370 MGD. Under surcharge conditions
and with maximum pumping at the pumping station, it has been estimated that
the capacity of the lower reaches of this interceptor sewer is abgut
400 - 450 MGD. |

It is obvious that the interceptor sewer is inadequate to carry
but a limited amount of the total storm flow potential from the City of

Newark combined sewers.

City of Newark Overflows

A>vefy important discovery during this study period was that many
overflows are located within the City of Newark system which discharge
directly into the Passaic River through the internal overflow lines. It his
been'estimated that approximately fourteen such overflews occur within
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the City's system; These operate entirely independently of the Passaic
Valley Sewerage Commissioners' system, and are locateq as follows:

Doremus Avenue near Roanoke Avenue

Sixth Avenue.near Thirteenth Street

Grafton Streetlat McCarter Highway

Delavan Avenue at Erie~Lackawanna Railway

Summer Avenue at Elwood Avenue

Academy Street at Newark Street

_ Second Avenue at Broadway

South Street at Dawson Street

Earl Street at Frelinghuysen Avenue

Peddie Street Chamber

Queen Street Chamber

Waverly District Chamber

Wheeler Creek

Adam's Creek

Three of these City of Newark overflows (Grafton Street, Delavan .
Avenue, and Summer Avenue) are located in the vicinity of the area tributary
to the PVSC Delavan Avenue overflow. One of these overflows (Second'Avenue)
is located in the area tributary to the PVSC Fourth Avenue overflow. Another
of these cverflows (Academy Street) is located in the area tributary to the
Saybrook Place PVSC overflow.
Also, the Sixth Avenue Newark overflow is located at the Newark-

East Orange boundary in the area which is tributary to ;he Clay Street PVSC

overflow. Being so situated, whatever overflows which do occur at these
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"locaticns are not reflected in the flow measurements which were performed
at the downstream points of connection to the PVSC main interceptor. The
remaining eight overflows are not located in areas which are directly
tributary to PVSC overflows in tﬁe Newark -area. They are located generally
in the greater Waverly,.Queen, and Peddie Districts of Newark, and are
tributary to the Newark South Side intercepting sewer.

It is suggested that a determinafion be made at this time by
the concerned regulatory égeqcies.concerning the authorization of a more
detailed evaluation of the quantity and quality of these discharges out-
side the Commissioners' jurisdiction, so that the findings and the
possible remedies to these conditions may be considered under an inte-

grated plan.

Individual Overfiow Chambers
A condensed descriptioﬁ and analysis of each of the existing
overflows in the Newark area are set forth on the following pages. The

Second River Union Outlet Overflow narrative is included here as the

last narrative.
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CLAY STREET OVERFLOW CHAMBER

The Clay Street overflow serves a tributary area of approxi-
mately 2,874 acres, 1,621 acres of which contain combined sewers. The
theoretical dry weather flow in this tributary area was determined to be
approximately 14.6 MGD. The actual dry weather flow was found to be
27.2 MGD during dry weather months and 31.6 MGD during wet weather
months. Therefore, it has been determined that the infiltration in this
tributary area ranges from about 12.6 to 17 MGD, compared with theoretical
flows.

Under storm flow conditions, it was found that this overflow
is activated with essentially every rain.

The Clay Street overflow chamber is an outlet for the largest
combined sewer system and drainage area tributafy to the Passaic Valley
inferceptor sewer. The discharge is into the Passaic River at a point
opposite Clay Street.

Depth measurement facilities were installed in the Clay Street
overflow chamber and were maintainéd in.service from a period beginning
September 13, 1974 through September 21, 1975. During this period of
time, rainfall was measured on 70 occasions. Overflow was détermined,
therefore, to have occurred approximately 56 ;imes or about 80 percent
of the time. No_overflow occurred when rainfall was very light and of
short duration, with intensities of approximatel& 0.01 to 0.04 inchés _

per hour. However, at intensities generally of about 0.06 inches per

hour or more, overflow occurred. An examination of the records of
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rainfall will indicate that a majority of the rainfall intensities

during the period of observation ranged from about 0.05 to as high as

1.8 inches per hour and, under these conditions, overflow occurred.

During the period of study, it was observed that :he'hanual control of
overflow at this chamber was reqﬁired on approximately 18 to 20 occasions.

The Clay Street overflow chamber is required to be manually
controlled to increase the overflow which would otherwise occur under
automatic operation in order to prevent surcharge and damage in the
collection system.

During the period of observation and study, it was observed
that the volume of overflow under automatic conditions approached 50
million gallons, while occurrencés éf 10 million gallons were not un-
common. The peak rate of discharge was found to be in excess of 300 MGD
on two separate occasions.

Since this chamber must be manually controlled, the closing of
the valve results in fhe discharge of all tributary flow inté_the Passaic
River. Measurements'were, therefore, taken to establish both peak flow
rates and volume of overflow under these conditions. As a result of the
closing of the valves, the volume of overflow rangea from 25 million
gallons to 45 million gallons on many occasions. The peak flow rates
were likewise higher when the valve was closed and these Qere found to
be in excess of about 50 percent greater than what Qould occur under
automatic conditions of overflow--200 MGD in lieu of 120 MGD, and 220

MGD in lieu of 140 MGD.
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At the Clay Street.overflow chamber, surcharge was observed iﬁ
the outfall line at such times as high tide and high river stages‘occurred
in the Passaic River. Under these conditions, the backwater from the
Passaic River controlled the volume of‘overflow which would otherwise

~ occur at this chamber. At no time was inflow or river water intrusion
observed at this chamber.

The quality of the overflow was also determined by automatic
sampling during soﬁe of the overflow occurrences. In general, it was
observed that there was an extreme variation in the quality of the
overflow, but the quality wés considered to be very objectionable be-
cause of the high BOD, high TSS, and high COD, all of which are attributed
in great part to the heavy concentration of industrial waste. For
example, the average BOD in the overflow ranged from 124 mg/1 to as high
as 275 mg/1l. Peak concéntrations of individual samples almost as high as
700 mg/1 were not uncommon. The COD ranged from about 276 mg/l to as
high as 879 mg/l. The suspended solids ranged from about 125 mg/l to as
high as 960 mg/1l. The wide range in storm water overflow quality is at-
tributed to the flushing effect which occurs in the initial sampling,
during periods of high storm flow runoff, and the high concentration of
industrial and sanitary wastes in the tributary area.

It will be noted that approximately 1300 acres are tributary
from the City of East Orange, and this increment of flow is strictly
sanitary sewage. The major portion of the Newark area (90 percent) has
combined sewers and the balance in the City in this district is separate

sanitary sewer lines.
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Based upon the observations at this overflow chambgr, it
appears that 46 to over 60 overflows per year can be anticipated at this
location--depending upon the number of times, of course, that rainfall
occurs. It appears that overflow is likely to occur approximately 66

percent of the time that rainfall occurs.
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SAYBROOK PLACE OQVERFLOW CHAMBER

The Saybrook Place overflow chaﬁber serves a tributafy area of
306 acres, all of which are provided with a combined sewer system.

The theoretical dry weather flow in this tributary area was
determined to be approximately 1.5 MGD. The actual dry weather flow was
found to range from about 4.8 to 4;9 MGD. From the above, it appears
that the infiltration in this district is approximately 3.4 MGD.

Under storm flow conditioms inAthe collection system, iﬁ was
found that the overflow was activated witﬁ essentially most rainfalls
of even moderate intensity.

The Saybrook Placé oﬁerflow chamber is required to be manually
contfolled to increase the overflow which would otherwise oécur under
automatic operation in order to prevent surcharge and damage in the
collection system.

Metering and sampliﬁg facilities were installed and‘maintained
in this-chamber from January 8, 1975 to June 29, 1975. During this
period of time, 47 periods of rainfall occurred. The total rainfall
ranged from about 0.04 to 1.85 inches. During this perioc of obser~
vation, 23 overflows were measured or determined to have occurred. Tt
was found that, when the average rainfall intensity approached or ex-
ceeded about Q.OS inches per hour for a long duration, overflow was’
likely to occur. Thus, overflows occurred about 50 ﬁercent of the time.

It was observed that the volumetric overflow ranged from 0.2
to 8.1 MG per rainfall occurrence. Peak overflow rates were found to be

as high as 89 MGD.
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It is estimated that overflow Qill occur from 35 to 45 times
at this chamﬁer, based upon rainfall occurfences ranging from 70 to 90
times per year. .

Sampling during dry weéther periods indicated that the total
suspended solids ranged from 41 mg/l to 196 mg/l, with BOD ranginé from
61 mg/1l to 340 mg/l.

The results of the sampling indicated that the séotm water
concentration was not too severe, with BOD values ranging from about 16
mg/l to as high as 228 mg/l. The Total Suspended Solidsl(TSS) were
found to range from a low of 48 mg/l to a beak of 460 mg/l, which was
indicative of concentrated pollution due to flushing éction.

The Saybrook Place’overflow‘chamber serves an area which is
primarily domestic sewage with industrial waste (about 40 percent of
flow) connected to this system.

Some surcharge from high tide at the Saybrook Place overflow
chamber was observed. 1In this chamber, infiltration.or river water
iﬁfrusion was observed in the initial stages of tﬁis study. However,
chis‘has been corrected by the staff of the PVSC. The result of surcharges
at this chamber under high tide conditions is to reduce the freedom of
sverflow which would occur under either automatic operatioﬁ or manually
operated valve oﬁeration, resulting in the surcharge of the PVSC inter-

ceptor sewer line.
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RECTOR STREET OVERFLOW CHAMBER

This overflow chamber serveé‘a tributary area of approxiﬁately
177 acres. The collection system in this district is a combined sewer.
The theoretical average daily flow was found to be 1.3 MGD. _Metéring of
the system flow indicated avefage daily dry weather flow to be 1.9 MGD.
This appears to indicate a relatively constant infiltration rate of
about 0.6 MGD year-round.

Metering and sampling facilities were installed in this chamber
from Jénuary 25, 1975 to August 7, 1975, during which time 48 rainfall
occurrences were measured or observed. Thirty-one overflows were measuréd
or observed which is indicative of 65 percent probability‘of overflow
during periods of rainfall. It was further estimated that from 70 to 90
rainfall occurrences are likely in the average year which will cause
overflows at this chamber.

The volume of overflow ranged from about 0.1 MG to 7.9 MG.
However, by operating the flap gates, this éhamber, like others in the
City of Newark, is regulated to prevent system. surcharge. This gate or
valve action results in an increase in the overflow that would occur
under automatic operation. However, observations made during our period
~2f study indicated that this was not a controlling factor at this over=
“low chamber. TFor example, the overflow measured at 1.9 MGD under
automatic operation totaled 2.5 MGD on that occasion as a result of
valve control. Peak flow rates were found to be fairly high at this

overflow, ranging up to 68 MGD during periods of very intense rainfall:
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The Rector Street overflow is sometimes influenced by high
tide in the Passaic River. At periods of high tide in the Passaic River
" coincident with high overflows, a surcharge occuré whiéh limits the
outflow from the chamber and tends to incfease the flow into the inter-
ceptor sewer. It was never observed that surcharge cénditionsvcaused
infiltration of the Passaic River into this chamber.

Sampling during dry weather periods indicated that suspended:
solids ranged from 38 mg/l to 410 mg/l, and BOD ranged from a low of
11 mg/1 to 189 mg/1.

| An analysis of the ovefflow waste characteristics_indi;ated
that the BOD ranged from about 40 mg/l to over 200 mg/l. Samples repre-
sentative of total suspended soiids were obtained in this chamber, and |
ranged from a low of 42 mg/l to a high of 279 mg/l. It was observed

that the overflow was typical and indicative of dilute domestic sewage.
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FOURTH AVENUE OVERFLOW CHAMBER

The Fourth Avenue overflow serves a tributary area of approx-
imately.ZZS acres, all of which contain combined sewers. The theoretical
dry weather flow in this tributary area was determined to be approx-
imately 1.0 MGD. The metered dry weather flow was found to be 1.60 to
1.95 MGD during the dry weather months and wet weather months, respect-
ively. Therefore, the infiltration in tﬁis tributary area ranges from
about 0.6 to 0.9 MGD.

Measurements were made at this overflow chamber beginning on
December 31, 1974, and extending through July 31, 1975. During this
period of time, rainfall was measured on 56 occasions. Overflow was
determined to have occurred approximatély 46_times. Overflow was found

. to occur with rainfall intensities of approximately 0.05 to 0.07 inches
per hour. |

An examination of the records of rainfall indicates that the
overflow ranged from 0.1 to 4.7 million gallonms during the period of
observation, where peak overflow rates were found to be as high as 62
MGD. |

It is estimated that overflows will occur from 55 to 70 times
at this chamber, based upon rainfall occurrences ranging from 70 to 90

times vearly.
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This overflow chamber‘is an acfively operated and controlled
overflow chamber because -of the necessity ﬁo avoid further surcharge of
the interceptor sewer at critical time periods. The time’duration.of
the overflows was not found to be excessive and, in general, was limited
to the hours of rainfall when automatic overflow occurred. Likewise, the
manual operation to control overflow was found to be for limited time
periods, and generally as required to minimize system surcharge.

Samples of the sewage taken during the dry weather periods
indicated that suspended solids ranged from less than 10 mg/1l to about
80 mg/l; while BOD concentrations ranged from 17 mg/l to 282 mg/1.

Collected samples of the overflow indicated the following
wastewater characteristics; BOD values ranged from 22 to 150 mg/l; TSS
values ranged from 150 to 273 mg/l. This collection area is primarily

residential in nature.
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HERBERT PLACE OVERFLOW CHAMBER

The Herbert Place oveffldw‘chaﬁber serves a tributary area of
approximately 298 acres. .This drainage area is served with combined
sewers, and the theoretical,avergge'daily dry weather flow was determined
to be 1.1 MGD. Meas:: ements of the dry weather flow in the collection
system indicated that the average daily flow was 1.2 MGD to 1.85 MGD
during wet weather months. This indicated an infiltration of approx-
imately 0.1 to 0.7 MGD in the collection system.

Metering facilities were installed in this chamber and were in
service from December 31, 1974 through June 29, 1975. During this
period of time, 49 rainfall occurrences were observed and 31 overflows
occurred, or about 63 percent of the time.

overflows were found to occur whenever the rainfalls were
about 0.05 inches per hour, with durations of 10-12 hours. At this
overflow chamber, the volume of overflow was found to range from about
0.1 to 3.0 MGDIunder automatic overflow conditions. However, this
chamber, when manually controlled, resulted in increased overflow which
was found to be as high as 4.9 MGD. This overflow chamber is an actively
operated and controlled overflow chamber because of the necessity to
avoid furthef surcharge of the interceptor sewer at critical time periods.
The time duration of the overflows was not found to be excessive and, in
gengral, was limiﬁed to the hours of rainfali when automatic overflow
occurred. Likewise, the manual operation to control overflow was found

.

to be for limited time periods, and generally as required to minimize

- system surcharge.
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The peak rates of flow in this overflow chamber were found to

be fairly high, approaching 100 MGD on several occasions, with a maximum

of 110 MGD.

Sampling during dry weather periods indicated that suspended
solids ranged from 134 mg/l to over 300 mg/l; BOD concentrations ranged
from 99 mg/l to about 245 mg/l.

The overflow characteristics indicated that the BOD ranged
from a low of 17 mg/l to over 200 mg/l. Suspended solids ranged from a
low of 38 mg/l to a high of 479 mg/l. It was apparent from the results
of the sampling and testing that flushing or self-cleansing action
resulting from peak storm flow rates resulted in high pollutional

loadings for short time periods.
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POLK STREET OVERFLOW CHAMBER

The Polk Street overflow chamber serves a tributary area of
approximately 199 acres. This area is served with combined sewers. The
theqretical average daily flow in the district was determined to be 1.3
MGD. Measurements indicated the average daily flow to be 1.6 MGD. This
‘indicates an infiltration of only about 0.3 MGD.

Metering and sampling facilities were installed and maintained
in this overflow chamber from February 2, 1975 through August 7, 1975.
During this period of time, 44 rainfalls occurred. Overflows were
measured or observed on 28 occasions. Overflows were found to occur
Qhenever the rainfalls were in excess of about 0.07 inches per hour
provided that there was no tidal effect upon the outfall. The overflow
from this chamber wasvgenerally'controlled by the high tide in the
Passaic River. High river stages resulted in surcharge which closed the
tide gates and prevented outflow from the chamber on many occasions
during periods of rainfall. Subsequently, this overflow chamber is not
typical of most which have a fairly free outlet in the City of Newark.:
The Polk Street outlet, like the Freeman Street and Jackson Street outlets,
is located in the downstream reach of the Passaic River and is closest
to the treatment plant.

This overflow chamber is an actively operated and controlled
overflow chamber because of the necessity to avoid further surcharge of
the interceptor sewer at critical time periods. The time duration of
the overflows was not found to be excessive and, in general, was limited
to the hours of rainfall when automatic overflow occurred. Likewise,
the manual operation to control overflow was found to be for limited
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time periods, and generally as required to minimize system surchafge.
However, during the period when overflow did occur at this

.chamber, it was found that the volume was not excessive and a peak
measurement of about 3.5 MG was made. It appears that the storm flow in
this district stores in the rather large combined sewer which passes
through this chamber. Subsequently, mosﬁ of this ilow enters the PVSC
systen aftér the storﬁ, and this occurs particularly when little over-
flow can occur from this chamber because of high tide conditionms.

Peak storm flow rates of as high as 62 MGD were recorded, but
these Wefe of short—termvduration, coincident with the period of intense
rainfall.

It is estimated that overflow will occur from 45 to 60 times
at this chamber, based upon rainfall occurrences ranging from 70vto 90
times yearly. ,

Sampling of the sewage during the dry weather periods indicated
that suspended solids ranged from less than 10 mg/l to 182 mg/l, and BOD
concentrations from 73 mg/l to 677 mg/l.

The overflow waste characteristics were indicative of typical
domestic sewage with the effective dilution indicated by low BOD's of 25
mg/1l and as high as 144 mg/l. No reliable readings were obtained of the

suspended solids, but visual observations indicated fairly dilute overflows

at this chamber.
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CITY DOCK OVERFLOW CHAMBER

The City Dock overflow chamber serves a tributary area of
approximately 380 acres. This'area is served by combined sewers and the
thgoretical average daily flow is approximately 2.2 MGD. Measurements
in the system indicated that the average daily dry weather flow was 9.8
MGD during dry weather months and about 11.7 MGD during wet weaiher
months. This extreme variation of over 7 to 9 MGD daily is indicative .
of severé infiltration into the system, which warrants immediate investigation.

Metering and sampling facilities were installed in this chamber
from December 31, 1974 through July 21, 1975. During the period tﬁat
this chamber was studied, rainfall occurred 56 times. Ovefflows were
measured or observed on 35 occasions. In this chamber, infiltration or
rivér water intrusion in the chamber was observed in the initial stages
of this study. However, this has been corrected by the staff of the
PVSC. It was found ﬁhat this chamber was affected by high tides in the
Passaic River. No overflow occurred from this.chamber at such times as
the high tide in the river caused backwater which completely closed the
tide gates. The closing of the tide gates resulted in equalized flow on
either side of the tide gates as the surcharged and stored combined
sewer flow in the PVSC interceptor sewer reached equilibrium, commensurate
with the ability of the pumps at thg treatment plant to pump these

unusually high storm flows.
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The observations at this overflow chamber indicated that when
overflow does occur (low tide conditions in the Passaic River), this
condition approximates 3.4 MG. Peak discharge rates in excess of 100
MGD were measured during periods of fairly intense rainfall conditions
(0.26.inches per hour).

It is estimated that overflows will occur at this chamber
from 45 to 55 times based upon rainfalls occurring from 70 to 90 times
yearly.

Sampling of the sewage during dry weather periods indicated
that suspended solids ranged from less than 10 mg/l to 670 mg/l, with
BOD values ranging from less than 10 mg/l to 439 mg/l.

The results of the storm sampling indicatéd that the waste

v » concentration of the avérage BOD ranged from about 25 to 410 mg/l. The

suspended solids were found to range from about 17 to 841 mg/1.
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FREEMAN STREET OVERFLOW CHAMBER

The Freeman Street errflow chamber serves a tributary area of
approximately 149 acfes. This draingge area is also provided with
combined sewers. The &heoretical average daily dry weather flow in this
district was determined to be 0.5 MGD. Measurements of the dry weather
flow resulted in readings of 1.0 MGD to about 1.2 MGD. Therefore, the
infiltration appears to be excessive, rangiﬁg from 0.5 to 0.7 MGD. This
district is 75 percent residential and about 25 percent industrial in
terms of flow contributions. |

Metering and sampling facilities were installed in this chamber
from February 23, 1975 to April 26, 1975. Fourteen rainfalls were
measured aﬁd overflows were determined to have occurred on only five
occasions. The reason for this low overflow frequency is that the period
of observaﬁion was one in which the rainfalls were relatively low,
except for two storms.

Overflows were found to occur whenever the rainfalls were in
excess of about 0.06 to 0.07 inches per hour.

This overflow chamber, like Polk Street, is affected by high
tide conditions in the Passaic River. The resultant backwater prevented
overflow on numerous occasions, and this was observed during the period
of study.

Some tidal intrusion was observed during the initial stages of
our studies, but by adjusting the overflow weir in the chambers and
repairing the tide gates, the inflow from the Passaic River has been

stopped.
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This overflow chamber is an actively operated and controlled
overflow chamber because of the necessity to avoid further surcharge of

the interceptor sewer at critical time periods. The time duration of

the overflows was not found to be excessive and, in general, was limited

to the hours of rainfall when automatic overflow occurred. Likewise,
the manual operation to control overflow was found to be for limited
time periods, and generally as required to minimize system surcharge.

Peak flow rates of up to 16 MGD were recorded at times when
high tides were not preﬁalent during a rainfall, resulting in an over-
flow volume of only about 2;4 MG. |

Sampliﬁg of the sewage during the dry weather periods inf
dicated that total suspended solids ranged from less than 10 mg/l to -
388 mg/1, and BOD concentrations ranged from 17 mg/l to 539 mg/l.

The overflow waste characteristics indicated that the average
BOD ranged from about 63 mg/l to 359 mg/l. The suspended solids were
found to be fairiy high, with readings ranging from a low of 225 mg/i to
a high of 690 mg/l, indicative of the flushing action resulting from

high storm flows in the collection system.
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VERONA AVENUE OVERFLOW CHAMBER

The Verona Avenue overflow chamber serves a tribufary area of
367 acres. This area is provided with combined sewers,‘and the average
daily dry weather flow was determined to be 1.4 MGD. The measured
average daily dry weather flow was found to be 1.6 MGD during dfy
weather months and about 2.3 MGD during Qet‘weafher months. The high
infiltration of approximately 0.9 MGD during wet weather months is
indicative of typical combined sewer construction, with joints that are
not tight and which permit infiltration.

Metering and sampling facilities were iﬁstalled and maintained
in this chamber from December 31; 1974, extending thfough June 29, 1975.
During this period of time, 50 rainfalls occurred. Overflows were
measured or cbserved on 36 occasions. Overflows were found to occur
whenever the avefage rainfall intensity was in excess of about 0.05
inches per hour.

The overflow at this'station was found to range from a low of
only a negligiblebamount to a high of about 2.2 MG. A peak flow rate of
80 MGD was measured. This occurred during a period of extremely intense
rainfall (1.9 inches per hour). However, under this condition, because
of the short time duration, the overflow into the river was only 1.5 MG.

Dry weather sampling resulted in suspended solids averaging
about 572 mg/l, and BOD concentrations averaging 418 mg/l{

Waste characteristics of the storm flow indicated that the
average BOD ranged from about 163 mg/l to 333 mg.l. The suspended

solids were found to range from a low of 11 mg/l to = high of 699 ng/l.
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JACKSON STREET OVERFLOW CHAMBER

The Jackson Street Overflow serves a tributary area of approx-
imatelyl83 acres. This area is provided with combined sewers. The
tﬁeoretical average daily dry weather flow was determined to be approx-
imately 0.5 MGD. Measured dry weather flow was found to be 1.0 MGD.
This would indicate that the infiltration in this area is about 0.5 MGD.

Metering and sampling facilities were insﬁalled in this
overflow chamber from May 1, 1975 through Sepfember 24, 1975. During
this period of time, rainfall occurred on 35 occasions. The overflows
which occurred at this chamber were controlled by the high tides in the
Passaic River. During periods of high tide when the outfall line was
surcharged, the ;ide gates were closed, resulting in no overflow on the
majority of these occasions when rainfall occurred. Overflow only
occurred when the tide level was low and a free outlet was provided from
this chamber. Basically, the Jackson Street Overflow Chamber is opera-
tive only under limited and controlled low water conditions in the
Passaic River, and the results observed at this chamber are similar to
those found at Pélk Streef and Freeman Street.

| Measurements under low tide conditions indicated that a.peak
discharge of approximately 0.6 MG did occur. Peak flow rates, however,
as high as 67 MGD, were also measured. In general, it was found that
overflow would occur under low tide conditions when rainfall intensity
was in excess of about 0.07 to 0.08 inches per hour.

The Jackson Street overflow chamber is one of the few in the

City of Newark system which is subjected to a potential of river water
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intrusion into the PVSC intercéptor seﬁer system duriﬁg periods of high
tide, or higﬁ river stage in the Passaic River. During the early period
of our study, it was found that river water éntered through the tide
gates and into the sewer under dry weather flow conditiomns. However,
corrective action has been taken by the staff of the PVSC to eliminate
this conditiom. )

This overflow chamber is an actively operated and controlled
overflow chamber because of fhe neceésity to.avoid further surcharge of
the interceptor sewer at critical time periods. The time duration of
the overflows was not found to be excessive and, in general, was limited
to the hours of rainfall when automatic overfiow occurred. Likewise,
the manual operation te control overfloﬁ,was found to be for limited
time periods, and generally as required to minimize system surcharge.

_Samples taken during dry weather flow periods indicated that
suspended solids ranged from about 52 mg/l to 368 mg/l, with BOD con-
centration ranging from a low of 66 mg/l to 339 mg/l. |

Samples of the overflow were coliected at this chamber. The
results indicated a rather dilute overflow, with BOD ranging from about
50 to 75 mg/l, and TSS ranging from about 67 to 134 mg/l. This area
appeared to have primarily domestic sewage and,_as a'result, the readings
which were obtained are typical of a dilute mixture of storm water and

sanitary sewage.
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PASSAIC STREET OVERFLOW CHAMBER

The Passaic Street overflow serves a tributary area of approx-

-imately 31 acres. This area is provided with combined sewers. The

theoretical average daily flow in this district is 0.24 MGD. The
measured average daily dry weather flow was found to be about 0.30 to
0.34 MGD. It has been determined that the infiltration in this tributary
area is only about 0.1 MGD.

During the period of study, measurements were made of rainfall
and overflow from the period commencing July 6, 1975 through October 18,
1975. During this period of time, rainfall occurfed on eleven occasions.
It was observed that overflow at this chambef was affected by the high
tide conditions in the Passaic River. No overflow occurred when the
tide was high under storm flow conditioné, where the backwater resulted
in closing of the tide gates.

However, measurements takgn under.low tide conditions in-
dicated that overflows ranged up to 0.4 MG, with peak rates of 10.0 MGL.

Samples taken during dry weather flow periods indicated that
suspended solias ranged from 42 mg/l to 240 mg/l, while BOD concentrations
ranged from 12 mg/l to 191 mg/l.

Saﬁples were taken of the overflow to establish typical waste—
water characteristiecs. The avefage BOD was found to range from about 44
to 55 mg/l, and TSS from about 268 to 293 mg/l. This district is
primarily industrial, but the results of the overflow sampling do not
reflect a major pollutional loading. This condition may be attributed
to the fact that high dilution prevailed during the period of sampling
and testing.
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It has been observed at this station that overflow under low
tide conditions can occur even under dry weather flow. This is attributed
to the fact that peak industrial discharges result in surcharging of the
chamber and resultant cverflow. This condition was observed on one
occasion when no rainfall occurred. While the overflow was not substantial
in volume, nor were the waste characteristics extremely severe, it does
appear that this condition should ce corrected.by further study and

investigation.

i
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ORANGE STREET OVERFLOW CHAMBER

The Orange Street overflow serves a drainage area of approx-
imately 13 acres. The dry weather flow in the colléction system was
found to be negligible and no measurements were made.

Metering was not conducted at this chamber apd obsérvations
made during storms indicated no overflow that could be measured.

Samples taken of the flow during dry weather flow periods
indicated that suspenaed solids ranged from less than 10 mg/l to only
about 72 mg/l, with one reading of 164 mg/l. Dry weather BOD values
ranged from less than 10 mg/l to only about 36 mg/l. These concen-

trations are indicative of very dilute sewage.
Samples taken of the storm water flow in the pipeline showed
Vo the BOD to average only 26 mg/l and the suspended soiids to average less
than 100 mg/l. This district is relatively Smail and the overflow can,

in effect, be eliminated.
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BRIDGE STREET OVERFLOW CHAMBER

The Bridge Street overflow serves a tributary area of approx-
imately 10 acres. While this district was sérved initially with a
combined sewer system, separatioﬁ by the installation of storm sewers in
this district has‘resulted in a condition where no overflow now occurs.

The theoretical average daily flow in this area was found to
be essentially negiigible. Likewise, the average daily flow under dry
weatﬁer conditions was found to be so low that it could not be measured
accurately.

Metering facilities Qeré instalied in this chamber during the
period June 5, 1975, through August 6, 1975. During this time, rainfall
occurred on at least 16 occasions. The rainfall intensity was particularly
sévere during th; period of observation, namely, ranging from 0.3 inches
per hour to as high as 1.3 inches per hour. Despite this severe rainfall,
no overflow occurred at any.time during the study and observation of
this chamber. Consequehtly, with no overflow, mo sampling of any over-
flow was possible.

Sampling of the dry weather flow indicated that suspendéd solids
ranged from less than 10 mg/l to 404 mg/l with BOD concentrations ranging
from aSout 25 mg/1 to about 423 mg/1l.

Sampling was undertaken of the flow in the system sewer to
determine the wéstewatef characteristics during storm flow conditions.

The results indicate that the BOD averaged 153 mg/l, and‘that the suspended
solids averaged 275 mg/l. This range of values would appear to be
indicative of the fact that very little étorm water inflow is entering the
system at the present time. This district is relatively small and the over-

flow can, in effect, be'eliminated.

151

e -~
|

-~ t T
[P u"‘.‘u}g}

pe—.
¥,
cthwn

=
r



——

o

FLSON T . EKILLAM ASSOCLATES.INC.

DELAVAN AVENUE OVERFLOW CHAMBER

The Delavan Avenue overflow serves a tributary area of approx-

imately 88 acres. This district is served with combined sewers. The

 theoretical average daily flow in the district was determined to be 0.22

MGD. The average daily flow in this district was found to range from

0.2 to 0.4 MGD. Infiltration appears to be servere during .he wet weather

months, ammounting to 0.2 MGD.

Metering facilities were installed in this chamber from July
12, 1975, through September 9,.1975. During this period of time, at
leasﬁ eight rainfalls occurred with most rainfalls of very substantial
intensity. However, no overflow was observed. As a result, a further
investigation was made of the upstream collection system, and it was
found that an overflow facility located within the City of Newark up- .
stream of this chamber was activated during periods of rainfall. Such
overflow is discharged into the Passaic River near Delavan Avenue. This
oyerflow is one of approximately fourteen overflows located within the
City of Newark which require additional study to determine the volume
and the effect of tﬁis pollutional loading upon the Passaic River.

Samples Qere taken of the dry weather flow which indicated
that totai suspended solids ranged from less than 10 mg/1 up to 320
mg/l, with BOD concentrations varying from a low of 21.mg/l up to 217
mg/l.

Samples were taken of the flow in the sewer during periods of
heavy rainfall. It was found that the BOD average was 19 mg/l, but

the suspended solids were found to average 125 mg/l.
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From the above, it appears that the dilution effect during
this storm was apparent. This area is both residential and industrial
and the characteristics of the waste under storm flow conditions indicate
that serious pollution does not occur; As é matter of fact, no overflow
occurs at Delavan Avenue, and the resultant storm overflow from this

district must be established from existing overflows within the City

system,
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THIRD AVENUE OVERFLOW CHAMBER

The Third Avenue overflow serves a very small area of only
eight acres. The flow in this system is negligible and could not be
measured. |

Metering facilities were installed within the chamber to
determine the extent and duration of any overflow. These facilities
were maintained'from June 5,. 1975 thrpugh September 24, 1975. During
tﬁis period of time, rainfall occurred on at least 17 occcasions.

No overflow was observed. This is attributed to the fact that
the drainage area is extremely small. The catch basins appeared to be
clogged and prevented the entry of large amounts of storm water into the
combined sewér system, and most of the runoff in the district is over-
land with direct discharge-into the Passaic River.

Samples taken during the dry weather flow indicated that sus-
pended solids ranged from 144 mg/1 up to 650 mg/1, with BOD values
ranging from 162 mg/1 up to 715 mg/l.

A sample was taken of the flow under storm flow conditions.
The BOD Qas found to average 146 mg/l and the suspended solids to
averags approximately 150 mg/l. This district is relatively small and

the cverilow can, in effect, 5e eliminated.
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UNION OUTLET OVERFLOW CHAMBER

The Union Outlet Overflow Chamber serves a total tributary
area of 10,227 acres. Thé collection area, comprising nine munici-
palities either totally or in part, is served entirely by separate
sanitary sewers. The municipalities involved ahd their respective

. tributary areas are tabulated below:

MUNICTPALITY TRIBUTARY AREA (ACRES)
Montclair 3,960
Bloomfield 2,781
Orange _ 1,190
Belleville | 647
Glen Ridge o 838
East Orange 325
Newark - 246
West Orénge 200
Little Falls 40
TOTAL 10,227

The aggregate dry weather flow tributary to the Union Outlet

Chamber was found to vary from 16.80 MGD to 20.34 MGD, reflecting the

seasonal change of the relative ground water table. From the foregoing,

it is evident that a high rate of infiltration exists in the Union

Outlet Collection Area.
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The location of the.quon Outlet overflow is shown on
Plate 4, to be found on page 124 in the section on Newark Area
Overflows.

The overflow chamber is manually operated, and is activated
only when necessary to prevent flooding, which would result in ex-
tensive damage through surcharge of the PVSC/facilities and overload at
Newark Bay Pumping Station.

Observations of this overflow'were made for the beriod from
October 1, 1974 to‘October 1, 1975. During this period, 81 rainfalls
occurred, for which activation of the overflow was necessitated on 36
occasions.

"~ The volumetric overflow discharged into the Passaic River
ranged from a minimum of 2.0 MG to a maximum of 128.3 MG, per occurrance.
The total volume discharged into the river, during the observation
period; amounted to 595 MG. The estimated peak rates of overflow ranged
from 30 MéD to 80 MGD.

It has been estimated that it may be necessary to activate
the Union Outlet overflow from 30 to 40 times per year with rainfall
occurrences ranging from 70 to 90 times per year.

Samples were obtained of the dry weather flow, and the results
were indicative of typical domestic sewage. The TSS concentrations were
found to range from 20 mg/l to 348 mg/l, with an average of 174 mg/1.
The BOD concentrations were found to range from 89 mg/1 to 680 mg/1,

with an average of 358 mg/1.
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Sampling results of the overflow indicated characteristics
somewhat more severe than the dry weather sampling. The TSS comcen-
trations were found to range from 133 mg/l to 327 mg/l, with an average
of 217 mg/1. The BOD concentrations were found to range from 15 mg/1l
to 434 mg/l, with an average of 227 mg/l. From the foregoing, it is
evident that minimal storm water dilution of the sewage is present in
the overflow from Union Outlet, resulting in highly polluting overflow

into the Passaic River.
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KEARNY-HARRISON-EAST NEWARK AREA OVERFLOWS

Extent of Atrea and Peak Overflow Rates

Sixteen active overflows were observed and studied in the
Kearny-Harrison Area (two other overflows location in North Kearny on
the Kearny-North Arlington Branch interceptor are reported upon;with the
Qverflows in the ”middlef area of the system). There are no inactive
overflows in the Kearny-Harrison Area.

These overflows are located along the PVSC branch interceptor
sewers adjacent to the Passaic River in this area. The branch inter-
ceptor sewers in the Kearny—Harrison Area extend a distance of approx-
imately A.AVmiles (see Plate 5).

The sixteen active overflows serve a total tributary area of

-approximately 1,650 acres, most of which is served by combined sanitary

and storm sewer systems. However, this area also has separate sanitary
énd storm sewers interwoven with comb;ned sewers throughout the area.
The capacity of the combined sewer system in these districts has been
estimated to be apﬁroximately 604 Million Gallons per Day (MGD).

The measured average daily dry weather flow in the combined
sewer systems in the Kearny-Harrison Area was found to be about 10.3
MGD. |

During wet weather months, when the ground water table is

high, the average daily dry weather flow (when no rainfall occurs) was

found to be approximately 13.4 MGD. This indicates that ground water

infiltration of approximately 3.1 MGD prevails in the collection system
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of the Kearny-Harrison Aréa. This infiltration is attributed to the
combined sewer system, which was constructed so as tovpermit ground
water entry into the pipeline.
The total estimated piping of combined sewers in the Kearny-
Harrison Area which is served with combined sewers and which is tribu—
3 ‘tary to the PVSC branch interceptor sewers, is approximately 62.3 miles
‘ or 329,000 linear feet. It has been estimated that the cost of con-
struétion of separate sanitary sewers for the Kearny—Harrison.Area would
be approximately $80 million. Each overflow collection area must be
analyzed independently to determine the extent and relationship of the
various separate sanitary, separate storm, and QOmbiﬂed systéms which
exist interwoven in close proximity throughout the Kearny-Harrison area.
In some cases, the‘best.economic decision may be to continue to use the
combined system for sanitary sewage oﬁly; disconnecting existing storm
drainage inlets and reconnecting.to new separate storm sewers. In other
| areas, the reverse situation may prevail, whereby all sanitary con-
i nections would best be reconnected to new sanitary sewers, and the
‘ existing combined system continued for usage as a storm sewer only. In
order to effect a meaningful reduction in the infiltration through
cbmplete system separation, it may also be necessary to install new
house connections extending from the street to the propertyvline, if not
all the way into the building structure, to assure thaf old-type building

drainage systems with built-in ground water infiltration will have been

eliminated from the collection system.
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The sixteen overflow chambers in the Kearny-Harrison Area are
served by drainage areas ranging in size from as little as six acres to
as large as 607 acres. The aggregate capacity of the combined storm

sewer pipelines which serve these tributary combined sewer areas has

been estimated to be about 604 MGD. The estimated aggregate capacity of
the overflow pipes from the chambers to the river has also been estimated
to be 564 MGD. In other words, under conditions of an extensive storm
which would inundate and surcharge the entire collection system, a flow
of approximately 604 MGD or more could enter the sixteen overflow
chambers, with the possibility of discharge into the river 6f about 564
% MGD.
It will be noted that the branch interceptor sewer at the
( ddwnstream or southerly terminus of the Kearny-Harrison Area hasla'
carrying capacity of only about 28 MGD. It is obvious that this branch
interceptor sewer is entirely inadequate to carry but a very small
portion of the total storﬁ flow potential from the combined sewers in

the Kearny-Harrison Area.

Table 5 has been prepared to show the salient features of the
sixteén overflows in the Kearny-Harrison Area locafed along the PVSC
Kearny-Harrison branch interceptors. This table is entitled "Tabulation
of Passaic Valley Sewerage Commissioners’ Overflows in the Kearny-
Harrigson - East Newark Area.'" This table sets forth a tabulation of the
overflow location, discharge permit number, the area tributary to each

overflow chamber, the measured dry weather flow under seasonal con-
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Overflow
Location

Lvy Street, Kearny
Johnston Ave., Kearny
Harrison Ave., Harrison
Bergen Ave., Kearny

Central Ave., E. Newark

New (Hamilton) St., Harrison

Dukes Street, Kearny
Bergen Street, Harrison
Middlesex St., Harrison
Marshall Street, Kearny
Dey S[reet{ Harrison
Cleveland Ave,, Harrison
Tappan Street, Kearny
Bergen Ave., Kearny

Nairn Avenue, Kearny
Hofthington Ave.,; Harrison

TOTAL

TABULATION OF PVSC OVERFLOWS IN THE KEARNY-HARRISON-EAST NEWARK AREA

TABLE 5

1

Estimated

Maximum
Estimated Maximum Peak

Maximum Overflow Recorded Maximum

.Discharge Tributary % of Area DRY WEATHER FLOW Storm Capacity Overflow Overflow

Permit Area with Combined Dry Weather Wet Weather Capacity to River to River Observed
Number (Acres) Sewers Months (MGD) Months (MGD) {MGD) (MGD) (MCD) (MG)
023/K-007 607 35 3.00 3.50 260.7 260.7 244.0 22.8
022/K-006 207 30 0.63 0.80 167.0 122.3 i12.0 13.5
012/H-005 67 10 0.77 1.08 29.4 29.4 20.0 3.0
024/K-008 110 20 0.62 0.72 22.7 22.7 29.0 2.6
008/E-001 26 190 0.14 0.27 43.4 43.4 61.6 1.2
010/K-001 32 130 0.17 0.33 6.9 6.9 18.0 ||
026/K-010 25 130 0.17 0.20 9.6 8.5 6.5 0.8
015/H-006 . 72 1)0 0.83 1.13 1.0 10.9 16.7 0.5
014/8-005 62 130 0.72 0.98 5.8 5.8 12.6 0.5
021/K-005 24 100 0.09 0.12 2.8 2.8 5.0 0.4
013/H-004 6 130 0.09 0.12 1.7 1.7 8.0 0.3
011/H-002 11 130 0.14 0.19 6.6 9.8 12.2 0.3
025/K-009 35 100 0.35 0.41 9.5 6.0 8.7 0.2
019/K-003 12 10 0.05 0.06 10.1 21.0 2.4 0.1

020/K;006 176 85 0.54 0.69 8.3 2.6 2.6 Negligible
016/K-004 177 95 2.02 2.80 9.0 9.0 9.0 Est. 1.0 Est.

1,643 10.33 10.40 604.5 563.7 568.3 48.13
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ditions, the estimated capacity of the combined sewers tributary to
these areas, the estimated overflow capacity from these chambers to the
river, and finélly the observed recorded peak flow rates and estimated

volume of discharge into the Passaic River.

Qverflow Measurements

During the period of observation and stucvy of eack of the

overflow chambers, approximafely 20 to 45 rainfalls were observed.

Depth recording gauges were installed in essentially all of the chambers,

and measurements and observations of overflow were made, including sampling.
Thé fesults of these studies and measurements indicate that

the maximum recorded overflow to the river from the sixteen chambers

during this period of study was at the peak raté of approximgtely 568

MGD. However, this ovérfiow rate was of short-term duration and does not

reflect the volume of overflow discharged into the river.
The volume of overflow from the sixteen overflow chambers was

determined to be about 48 Million Gallons (MG) during this period

of observation aﬂd study undgr_the maximum storm flows observed (nmot all
simﬁltaneously).‘

| It would appear from the results of this study that overflow
does occur at approximately fifteen overflows whenever the rainfall
approaches or exceeds 0.04 inches per hour. A very negligible overflow
was observed or measured at two overflow chambers (Nairn Avenue and.

Bergen Avenue- 019/K-003).
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It was found that the overflow fates of discharge were of
éhort—term d;ration and generally résponded directly to the rainfall. In
other words, the overflows generally ceaséd, following the cessatibn of
rainfall. Likewise, overflows occurred shortly after the onset of

rainfall and at such times that the intensity exceeded about 0.04

inches per hour.

The aggregate overflow to the Passaic River in the Kearny-

Harrison Area under maximum storm flow conditions observed was somewhat

less than anticipated. Based upon the observations and studies, it is

possible, however, to make some projections of what the overflow might
be under more severe rainfall conditions than observed during the period
of study. An attempt has been made to do this in the overflow chamberé
which are considered to be most cfitical in the collection system.

| Thé most imﬁortant overflows located within the Kearny-Harrison
Area which are tributary to the Passaic Valley bfahch interceptor sewers
are located at Ivy Street and Bergeh Avenue on the east branch, and at
Johnston Avenue and Harrison Avenue on the west branch. Ivy Street is,
by far, the most important and critical overflow because of ité large
tributary area. It has been estimated that the outlet pipe from Ivy
Street has a carrying capagity of about 260 MGD. Thé estimated capacity
of the incoming combined sewer which flows through this chamber is
approximately 260 MGD. ' Thus, with periods of heavy rainfail, it is
apparent that discharges of high frequency and fairly large volume must

occur at this overflow chamber.

164

KLLCT U443

L3
~



e

ELSON T KILLAM ASSOCIATES. INC.

The location of the PVSC branch interceptor sewers and the
sixteen overflow chambers along the Passaic River and its tributaries
g

in thé Kearny-Harrison area is shown on Plate -.

Individual Overflow Chambers

A description has been prepared of each of the overflow
chambers setting forth, in summary form, the results of the observa-

tions and study. These descriptions follow.
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IVY STREET OVERFLOW CHAMBER, KEARNY |

The Ivy Street overfloﬁ chamber serves a tributary area of
approximately 607 acres which‘is the largest collection area among all
of the Kearny-Harrison area ove:flows. Approximately 85 percent of this
area is served with combined sewers and the balanée is served with

 sepatate sanitary and storm sewers.

The dry weather flow was estimated to be approximately 3.0 MGD
during dry weather months and 3.5 MGD during wet weather months. This
is indicative of highlinfiltration from high ground water tables which
is to be expected in a combined sewer system.

Under storm flow conditions, it was found that this overflow
was active with essentially every rain. The overflow discharges into
Frank's Creek and travels in this creek a distance of approximately one
mile before entering the Passaic River.

Observations were started at this chamber on December 31, 1974
and extended through June 16, 1975. During the period of study, 45
rainfalls occurred. 'It has beén estimated that overflows occurred on
32 occasions. It is also estimated that overflow will occur fromISO
to 65 times per year at this chambeg on the probability that rainfalls may
occur 70 to 90 times per year. It was found that a rainfall intensity
of only 0.02 inchés per hour resulted in overflows, but with a rainfall
duration of 16 or more hours.

fhe peak rate of overflow was found to be approximately 244

MGD. The overflow volume at this station was found to be as high as 23 MG.
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Samples were taken of the sewage under dry weather flow con-
ditions. An analysis indicated that the average BOD was approximately
258 mg/1 but the total suspended solids was only 100 mg/1.

Samples taken during storm flow conditions indicated a range
of results for BOD from a low of 51 mg/l to a high of 258 mg/l, while
the suspended solids ranged from a low of 40 mg/l to a high of 297 mg/1
The foregoing would appear to reflect the effect of dilution, except
that the effect of flushing action is also indicafed by the higher

suspended solids.
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JOHNSTON AVENUE OVERFLOW CHAMBER, KEARNY

The Johnston Avenue overflow serves a tributary area of .
approximately 207 acres. An estimaéed 80 percent of this area is served
with a combined seﬁer system and tﬁe balance is served with separate
sanitary and storm sewers.

The dry weather flow was estimated to be approximately Q.63>
MGD‘during the dry weather months and 0.80 MGD during the wet weather:
months.

Metering and sampling equipment for this overflow chamber was

in service beginning on December 31, 1974 and extending through June 16,

1975. During this period of metering and observation, 45 rainfalls

‘occurred with observed or metered overflows on 33 occasions. In general,

it was found that overflows would océur whenever the intensity of
rainfall exceeded about 0.03 inches per hour. Based upon the observa-
tions, it is estimated that rainfall will occur at this stétion about
70 to 90 times per year, and that the number of overflows will range
from 50 to 65 tiﬁes; It was found that the overfiow ranged a§ high as
13.5 MG. Peak flow rates as high as 112 MGD were measured;

It was found that backwater from the Passaic River entered
this chamber and the sewer system during periods éf exceptionally high
tide. The staff of the PVSC has takeﬁ corrective action in order to
reduce and eliminate this occurrence, which was of short-term duration.

Samples were collected of the dry weather flow at this éhamber
and the saﬁples were found‘to be fairly dilute. The suspended solids

averaged about 72 mg/l and the BOD was 104 mg/1.
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The storm water sampling also indicated a fairly dilute waste.

The suspended solids was found to range from a low of 1/ mg/l to a high
" of 114 mg/1 and the BOD was found to range from a low of 30 mg/l to a

high of 86 mg/l.
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HARRISON AVENUE OVERFLOW CHAMBER, HARRISON

This overflow chamber serves a relatively small area of only
67 acres. The area is provided entirely with combined sewers.

The estimated average daily flow was about 0.8 MGD during the
dry weather mowths and it ie estimated that it is about 1.1 MGD during
wet weather months.

Metering facilities and automatic sampling equipment were
installed in this chamber and observations made for a period extending
from April 24, 1975 through June 6, 1975. During this period of time,
rainfall occurred on eighteen occasions and it was determined that
eleven overflows occurred. It is estimated that overflows at this

~chamber occur from 45 to 55 times per year, and that ra;nfalls occur on
about 70 to 90 occasions per year. It was found that the average
rainfall intensity required to- cause overflow was approximately 0.04
inches per hour.

It was found that the peak rates of overflow ranged up to
about 20 MGD, and that the overflow volume was as high as 3 MG;

Samples were taken of the wastes and it was found that under
dry weather flow conditions the suspended solids were about 194 mg/1,
and the BOD approximately 188 mg/1.

Under storm flow conditipns, the suspended solids was found

- to range from a lbw of 69 mg/1 to a high of 260 mg/1 and BOD ranged from
a low of 49 mg/l to a high of 203 mg/l. It would appear, from the
above, that the dilution effect resulted in a less conceﬁtrated effluent

under storm flow conditions.
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BERGEN AVENUE OVERFLOW CHAMBER, KEARNY

This overflow chamﬁer serves a tributary area of 110 acres.
Approximately 90 percent of this area 1s served with combined.sewers
wi;h the balance of the area served by separate sanitary and storm
sewers. This overflow is located at the easterly end of Bergen AQenue.

It has been estimated that the dry ﬁeather flow is approx-
imately 0.62 MGD. The estimated flow during wet weather months is about
0.72 MGD. This overflow discharges into Frank's Creek. |

| During the period of study and observation, which extended
ffom January 6, 1975 through July 21, 1975, rainfall occurred on 54
occasions. It has been estimated that overflow occurred at this chamber
on 40 occasions during this period. It has been estimated that overflows
will occur at this chamber from 50 to 70 times per year on the assump-
tion that rainfalls will occur from 70 to 90 times per year. The peak
overflow rates were found to be as high as 32 MGD, and the volume of
overflow was found to be as high as 2.6 MG.

Samples taken of the dry weather flow indicéted that the
average suspended solids was about 68 mg/l and the BOD averaged approx-

imately 139 mg/l. Under storm flow conditiomns, it was found that while

the BOD ranged from a low of 47 mg/l to a high of 57 mg/l, the suspended '

solids ranged from a low of 260 mg/l to a high of 282 mg/l. This
clearly reflects the effect of flushing under high flow and high velocity

conditions in the combined sewer system.
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CENTRAL AVENUE OVERFLOW CHAMBER, EAST NEWARK

This overflow chamber serves a very small drainage area,
namely, 26 acres. The area is served with combined sewers. The average
daily flow has been estimated to be only 0.14 MGD under dry weather flow
conditions, but as high as 0.27 MGD during. the wet weather months.

' Metering and sampling facilities were installed in this
chamber and wereymaintained during the period extending from April 24,
1975 through June 6, 1975. During this.period of time, rainfalls
occurred on seventeen occasions. It has been estimatedbor found that
overflows occurred on twelve occasions. It has also been estimated that
overflows will occur at this chamber approximately 50 to 65 times per
year, based on rainfalls occurring from 70 to 90 times per year.

It was foﬁnd that the average rainfalliintensity required to
cause overflow ranged from about 0.04 to 0.05 inches per hour, for a
rainfall duration of about 8 hours or longef.

The peak rate of overflow was found to be ébout 62 MGD. The
total volume of discharge was found to be as high as>1.2 MG. |

It was found that backwater from the Passaic River entered
this chamber and the sewer system during periods of exceptiomally high
tide. The staff of the PVSC has taken corrective action in order to

reduce and eliminate this occurrence, which was of short-term duration.

i
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The sample of the dry weather flows indicated an unusually
dilute waste. The suspended solids was found to be only 60 mg/l as an
average, and BOD was found to average.only 47 mg/1.

The storm flow conditions indicated that the suspended solids
and BOD again weré relatively léw, the former peing found to range from
low of 36 mg/l to a high of 103 mg/l, and the latter ranging from a

low of 34 mg/l to a high of 88 mg/l.
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NEW (HAMILTON) STREET OVERFLOW CHAMBER, HARRISON

This overflow chambef serves a tributaryvarea of only 32
acres. It ig provided with combined sewer facilities.

The estimated average daily dry weather.flow is about 0.17 MGD
and during wet weather months, it was estimated -to be 0.23 MGD. This is
an unusually high flow gnd is indicative of high infiltration in this
small collection system (0.16 MGD).

Metering facilities and sampling equipment were installed in
this chamber duriné the period May 12, 1975, and extending through July
6, 1975. During this period of time, rainfall occurred on seventeen
separate occasions. It has been estimated that overflows occurred at
this chémber on thirteen occasions. It has also been estimated that
overflows will occur at this chamber about 55 to 70 times per year when
rainfalls occur about 70 to 90 times per year.

It was found that the rainfall intensity trequired to cause
overflow was about 0.07 inches per hour. The peak overflow rate as this
chamber was found to be as high as 18 MGD. The volume of overflow,
under the worst recorded storm conditions, was found to be about 1.1 MG.

Samples of the dry.weather flow indicated suépended solids averaged
about 191 mg/l, and BOD concentrations averaged 138 mg/l.

Samples taken during a storm flow condition indicated a range
of BOD from a low of 47 mg/l to a high of 66 mg/l, and a range of suspended

solids from a low of 106 mg/l to a high of 326 mg/l. It would appear
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from the above that the suspended solids during the storm flow period
reflects flushing action from the peak storm flow rates. The BOD re-

flects the effect of pollution.
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DUKES STREET OVERFLOW. CHAMBER, KEARNY

This ove;flow‘chamber serves a small area of only 25 acres.
This area is served entirely with combined sewers.

The average daily dry weather flow was estimated to be 0.17
MGD, and during wet weather periods was estimated to be 0.20 MGD. This
overflow joins the overflow from Tappan Street, merging into a common
outféll line>which discharges intp an open ditch leading to Frank's
Creek.

Metering and sampling facilities were installed in tﬁis overflow
chamber beginning May 1, 1975, and extending through October 24, 1975,
During this period of time, 41 rainfalls wére recorded. It has been
estimated that overflow occurred on 37 occasions. On the basis of 70 to
90 rainfalls occurring in one year, it has also been estimated that from
65 to 80 ovefflows would occur at this chamber.

It was found that the rainfall intensity required to cause
_overflow was only about 0.03 to 0.04 inches per hour. Peak overflow
rates of 6.5 MGD were recorded, and the yolpme of overflow was found to
be only about 0.8 MG.

The sample of the -dry weather flow indicated that suspended solids
averaned 252 mg/l énd the 30D averaged 234 mg/l.

The storm sample which was collected indicated an average con=
centration of 178 mg/1 for suspended solids, and 189 mg/l for BOD. The
lower storm sample values would appear to reflect the dilution effects of

storm flows.
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BERGEN STREET OVERFLOW CHAMBER, HARRISON

This overflow chamber serves a drainage area of .about 72
acres. The area is served with combined sewers. It has been eétimated
that the dry wéathér flow is about 0.83 MGD during the dry weather
months, and that the average dailyvflow is about 1.13 MGD during wet
weather months, reflecting possible infiltratioﬁ of about 0.30 MGD.

Metering facilities were installed in this chamber starting
July 6, 1975, and were maintained in operation through September 12,
1975. During this period of time,'thirteen rainfalls were recorded and
it has been estimated that overflows occurred on eleven occasions.
Based on an estimated range of from 70 to 90 rainfallé occurring during
the year, it is estimated that overflow would occur at this chamber
about 60.to 75 times.

It was found that a rainfall of inﬁensity_of about 0.09 inches
per hour was experienced befofe overflow would occur at this chamber.
The maximum overflow rate waé found to be about 17 MGD, and the volume
of overflow during the storm of most severe intensity was found to be
only 0.5 MG.

It was found that backwater from the Passaic River entered
this chamber and the sewer system during periods of exceptionally high
tide. The staff of the PVSC has taken corrective action in order to.
reduce and eliminate this occurrence, whiéh was of short-term duration.

Samples of the dry weather flow indicated an averagé sewage
strength for suspended solids of 136 mg/l and for BOD the average con-

centration was about 170 mg/l. The sampling of the overflow during
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storm or rainfall conditions indicated that suspended solids ranged from
a low of 100 mg/l to a'high of 144 mg/l and BOD concentrations ranged
from a low of 23 mg/l to a high of 37 mg/l, reflecting the dilution

effect.
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- MIDDLESEX STREET OVERFLOW CHAMBER, HARRISON

The Middleéex Street overflow chamber serves a drainage area
of 62 acres. This drainage area is served with combined sewers.

The estimated dry weather flow in this district is about 0.72
MGD during dry weather months, an& during the wet weather months is
about 0.98 MGD, reflecting a possible infiltration rate of aboutv0.26
MGD.

Metering facilities were installed on April 24, 1975 and were

maintained through July 6, 1975. During this period of time, 25 rain-

falls were recorded and overflows were estimated to haQe occurred on 17
occasions. It was found that a rainfall intensity of about 0.07 to 0.08
inches per hour uspally caused overflow, but lesser infensities some-
times caused overflow if the rainfall duration was protracted. The
maximum overflow rate which was measured was about 14 MGD, and the
overflow volume was found to be 0.5 MG. It has been estimated that
overflows will occur at this chamber about 50 to 60 times per year when
rainfall occurrénces range from 70 to 90 times per year.

It was found that backwater from the Passaic River entered
this chamber and the sewer system during periods of gxceptionaliy high
tide. The staff of the PVSC has taken corrective action in order to
reduce and eliminate this occurrence, which was of short-term duration.

The sampling of the dry weather flow revealed an extremely
dilute sewage. The suspended solids was found to be only about 42 mg/l

and the BOD about 44 mg/l, based on average values.
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A sampling of the storm flow waste showed that the suspended
solids ranged from a low of 32 mg/l to a high of 59 mg/l, and the BOD:
ranged from a low of 9 mg/l to a high of 50 mg/l, reflecting again not
oﬁly the very dilute dry weather flow, but the further effect of dilution

during storm flows.
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MARSHALL STREET OVERFLOW CHAMBER, KEARNY

The overflow chamber serviﬁg this distriet of only 24 acres is
served with a combined sewer system. The estimated dry weather flow is
only about 0.09 MGD and, 'in wet weather months, about 0.12 MGD.

Metering and sampling facilities were inétalled in thié
chambér from February 5, 1975 through April 3, 1975, during which time
rainfall occurred on thirteen occasions. Overflows, however, occurred
only on six occasions. It was found that the overflows occurred when-
ever the rainfall exceeded about 0.05 inches per hour.

The peak overflow rate was found to be about 5.0 MGD, but the
actual volume of overflow under the worst recorded storm was oﬁly about
0.4 MG. It has been estimated that overflow will occur at this chamber
from 30 to 40 fimes per year én the basis of 70 to 90 rainfall occurrencés
per year.

It was found that backwater from the Passaic River entered
this chamber and the sewer system during periods of exceptionally high
tide. The“staff of the PVSC has taken corrective action in order to
reduce and eliminate this occurrence, which was:of short-term durafion.

Samples taken of the dry weather flow show a typical domestic
sewage with suspended solids of only 120 mg/l and a BOD of about 206
mg/l, based on average values.

During storm flow, the suspended solids were slightly higher,
ranging from a low of 66 mg/l to a high of 418 mg/l, with the BOD

ranging from .a low of 16 mg/l to a high of 167 mg/1.
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DEY STREET OVERFLOW CHAMBER, HARRISON

vThis.overflow.chamber éerves an extremely small tributary area
of only 6'acres, which is served entireiy by combined sewers. The dry
weather average daily flow is nominal, estimated to be about 0.09 MGD in
the dry weather months and about 0.12 MGD in wet weather months.

Metering facilities were maintained in this chamber for the
period beginning June 5, 1975 and extending through July 6; 1975.
Rainfalls occurred on ten occaéions, with overflows observed on six
occasions. It is estimated that overflow could occur from 40 to 55
times per year.at this chamber, based upon the probability thaf rain-
falls may accur from 70 to 90 times per year.

It was found that a rainfall intensity of about 0.07 to 0.08
inches perlhour was required to cause overflow. The o§erflow volume is
nominal, with a maximum of 0.3 MG measured auring this obser?ation
period, and a maximum peak storm overflow rate of aSout 8 MGD recarded.

It was found that backwater from the Passaic River entered
this chamber and the sewer syétem during periods of. ekceptionally high
tide. The staff of the PVSC has taken corrective action in order to
reduce and eliminate this occurrence, which was of short-term duration.

It was found that the dry weather flow waste reflected a very
high degree of dilution. For example, the BOD was found to be only

about 25 mg/1.
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Likewise, the sampliné pf the storm flow reflected suspended
solids of only 25 mg/l. It would appear that this district has a -
tremeﬁdous‘amount of infiltration, although for a very small area (six
écres),:and the characteristics of the waste reflect this entry of
infiltration into the system.

. The area tributary to this overflqw is small. .A separate

sanitary sewer is recommended for connection to the PVSC branch inter-

ceptor, with elimination of this combined overflow.
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CLEVELAND AVENUE OVERFLOW CHAMBER, HARRISON

This overflow chamber serves a very small district of only 11
acres. The district is served with combined sewers.

The estimated average daily dry Qeather flow was about 0.14
MGD, and during wet weather months was about 0.19 MGD, which reflecté a
relatively high infiltration rate (0.05 MGD).

During the period of study, which extended from February 5,

1975 through June 16, 1975, rainfall occurred on 32 occasions. It has

been estimated that overflow occurred on 18 of these occasions. It was
found that the intensity of rainfall required to cause overflow was

about 0.04 inches per hour. It has been estimated that overflows at

this chamber will occur about 40 to 50 times per year, based upon rainfalls
occurring 70 to 90 times per yeér.

Under overflow conditions, it was found that the peak rates of
overflow were as high as 12.2 MGD, and that the volume of overflow was
as high as 0.3 MG.

It was found that backwater from the Passaic River entered
this chamber and the sewer system during periods of exceptionally high
tide. The staff of the PVSC has taken corrective action in order to
reduce and eliminate this occurrence, which was of short-term duration.

The average characteristics of the waste under dry flow
conditions were found to be 101 mg/l for suspended solids and 170 mg/1

for BOD.
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Under storm flow conditions, the suspended solids were found
to be unusﬁally low, ranging from a low of 39 mg/l to a high of 68 mg/1,
and the BOD was found to be about 94 mg/l on the average. This would

appear to reflect the effect of storm water dilution upon the wastewater

characteristics.
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TAPPAN STREET OVERFLOW CHAMBER, KEARNY

The Taﬁpan Street overflow chamber ser&es a tributary area of
only 35 acres. The area is served with combined sewers. This overflow
joiﬁs the overflow from Dukes Street, merging into a common ohtfall‘line
which discharges into an opeﬁ ditch leading to Frank's Creek.

The average daily flow was estimated to be 0.35 MGD in the dry
weather months and 0.41 MGD in the wet weather months. |

Metering facilities and sampling equipment for this chamber
were in service beginning February 23, 1975, and extending through
August 24, 1975. During this period of time, rainfalls were recorded on
45 occasions, and overflows are estimated to have occurred on 28 occasions.

It has also been estimated that overflows at this éhamber will
occur from 45 to 55 times per year when the rainfall occurrences range
from 70 to 90'times yearly.

It was found that an average rainfall intensity of only about
0.03 inches pér hour caused overflow. The maximum peak rate of overflow
was foﬁnd té be 8.7 MGD, but the volume of overflow was fouﬁd to be
only 0.2 MG under the worst storm recorded during the period.

Sampling of the average daily flow under dry weather con-

.ditions indicated a suspended solids concentration of about 137 mg/l

and a BOD value of about 194 mg/1l, which reflects basically, a domestic

sewage was te.
Sampling of the storm water overflow indicated a suspended
solids concentration of only about 88 mg/l and a BOD value of about

67 mg/l, reflecting the extent of dilution due to storm flows.
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BERGEN AVENUE OVERFLOW CHAMBER, KEARNY

This overflow chamber serves a tributary area of only about 12
acres. It is estimated that only about_ten percent of this system is
served by combined sewers. The dry weather flow is negligible, being
estimated to>bé about 50,000 gallons per day (gpd). This overflow is
located at the westerly end of Bergen Avenue af the Passaic River.

Facilities for metering and sampling the waste were operative
from April 24, 1975 through May 7, 1975. During thi§ period of obser-
vation, rainfall occurred on eight occasions, during which six overflows
were estimated to have occurred. It has been estimated that overflows
will occur at this chamber from SO‘to 65.times per year when the rain-
fall occurrences range from 70 to 90 times per year. It was found that
an average rainfall intensity of about 0.05 to 0.07 inches per hour
caused overflow.

The overflow volume is negligible, having been found to be
about 0.1 MG during the worst storm recorded during the period. The
peak overflow rate was determinedlto'be 2.4 MGD, coincidentally, when
0.1 MG overflow volﬁme was recorded.

Sampling §f the waste reflected an extremely dilute sewage,
both under dry weather flow conditions and during overflow conditions.
These low concentrations are attributed to the extremely high infiltra-
tion which occurs in this system, dispite the fact that only about ten
percent of the system has combined sewers.

Sampling of the flow under dry weather conditions indicated
a BOD concentration of 18 mg/l. Sampling of.the flow during stofm

.

overflow conditions indicated a BOD avefage value of about 16 mg/1
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The sanitary line which discharges into the chamber serves a
vacant industrial complex. Whatever flow that discharges here is sus-
-pected of being either infiltration or inflow, which should be located

and eliminated. This overflow, in turn, may then be eliminated.
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NAIRN AVENUE OVERFLOW CHAMBER, KEARNY

This overflow chamber serveé a tributary area of 176 acres.
The area is provided entirely with-combined sewers. The average daily
dry weather flow is estimated to be about 0.54 MGD during dry weaﬁher
months,. and 0.69 MGD during wet weather months.

Metering and sampling facilities>were in service in this

chamber beginning on June 5, 1975 and éxtending through August 7, 1975.
During this period of observation, 17 rainfalls occurred and overflows
are estimated to have occurred on 15 occasions. ‘It has been estimated
that overflow will occur about 60 to 80 times per year based upon
rainfall occurrences of 70 to 90 times per year.'

It was found that approximately 0.09 inches per hour of rain

was required to cause overflow. The volume of overflow was found to be

very - little, namely, about 0.1 MG, and the peak storm&ater overflow rate

was measured at only 2.6 MGD.
| Sampling of the dr& weather sewage at this chamber indicated a
very dilute waste, with g suspeﬁded solids average of 58 =g/l anc BOD values
averaging about 78 mg/l. The sampling of the stormwater overflow was
likewise found to be fairly dilute, with a suspended solids concentration
of only 93 mg/1l and a BOD of about 61 mg/l, based on average values.
These very low Qastewater characteristics are attributed to

high dilution in this district due to storm flows and infiltration.
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WORTHINGTON AVENUE OVERFLOW CHAMBER, HARRISON

| The Worthington Avenue overflow chamber serves a tributary
area of 177 acres,rof which area ébout 95 percent is served with com-
bined sewers, the balance being composedvof separate sanitary and storm
sewers.

The average daily dry weather flow was estimated to be about
2.0 MGD during dry weather months, and aboﬁt 2.8 MGD during wet weathérA
months. This reflects a fairly high infiltration rate due to the higher
ground water table during the wet weather ménths.

No measurable overflows were recorded at this chamber because
of the fact that the outfall line, which extends sqme 1,350 feet into
the Meadowlands, is clogged with debris. Due to the oﬁstructed outfall
line, ﬁhe §verflow chamber becdmgs surcharged during pefiods of storm’
flow, thereby negating metering attempts, since no "free board" overflow
condition exisfed. In other words, with the occurrences of high storm
flows, the stormwater is carried on downstream.

Sampling of the waste during dry weather flow coﬁditions re-
vealed an extremely dilute sewage, with the suspended solids averaging
only about 42 mg/l. Sampling of the waste during storm flow conditions
indicated that BOD concentrations averaged 59 to 75 mg/l, reflecting the

dilution effect.

191
KLLC 0470



ELSON T. KILLAM ASSOCIATES. INC.

ESTIMATE OF TOTAL SYSTEM OVERFLOWS

An estimate has been made of the total overflow into the
Passaic River from the combined sewer systems tributary to the PVSC
collecﬁion systems. This covers a total drainage area of apﬁroximately
12,200 acres, of which 5,100 acres are located in Paterson, 3,950 acres
are located in Newark tributary to PVSC overflows, 1,400 acres are
located in Newark tributary to thé PVSC interceptor, but not directly
connected to PVSC overflows, 1,650‘acres are located in the Harrison-
Kearny area, and about 100 acres are located in the middle portion of
the system. In-addition to the above, and not included ip the PVSC
overflow studies, are approximately 3,240 acres located in the South
Side of the City of Newark which are served with combined sewers. This
.large area is tributary to the Peddie, Waveriy, and Queen ditches where
overflow chambers are provided fdr storm water overflows which ulti-
mately are discharged into Newark Bay--not the Passaic River. The dry
weather flow is conveyed tﬁrough the City of Newark's South Side inter-
.ceptor sewer directly to the PVSC Newark Bay Pumping Stationm.

Based upon a study of the period from October 1, 1974, ~ through
September 30, 1975, it has been estimated that the total volume of sewage
treated at the PVSC treatment plant is approximately 91.6 billion galloms.
This is an average daily flow of approximately 251.0 MGD for this twelve-
month period; During the year, a toﬁal of 54.74 inches of rainfall was
recorded.

The storm water overflow into the Passaic River from this

total drainage area of approximately 12,200 acres has been estimated
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to be about 7,500 million gallons annually. Thié is approximately 8.2
percent of the yearly flow. The estimated overflow from the Secogd
River Union Outlet is about 600 million gallons per year.

The foregoing does not include the estiméted overflow from
the combined sewer systems in the Waverly Avenug District,.the Peddie
Street District, and the Queens Street District, which are located in
the South Side of the City of Newark. Preliminary estimates indicate
that the annual storm water overflow from this City of Newark area of
about 3,240 acres will be in excess of 2,000 million gallons per year.

In addition to the above, sanitary sewer overflows occur with-
in the collection sysﬁem during exceptionally severe rainfalls as a |
result of inflow which is in excess of local iﬁterceptor sewer carrying
capacities. These inflows may aggregaté in excess of 250 million
gallons annually.

Tabulations have been prepared for the twelve-month period
of observation and study (October, 1974 through Septémber, 1975). These

tables show the rainfall occurrences (81) with one hundred and four

4days of precipitation recorded. (See Table 6 on pages 196-207).

Overflows to the Passaic River are estimated to have occurred
on eighty-five days during this périod of time at the sixty~-five active
overflow chambers. Overflows did not occur at each chamber for each
storm. The intensity of the rainfall‘dictated the conditions, extent,

duration, and volume of overflow at each chamber.
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Table 6 shows the total rainfall for each storm, the maximum
intensity for a thirty-minute duration, and the estimated storm wéter
runoff andraggregate overflow into the Passaic River and its tributaries.
Table 6 also shows the estimated storm water overflow and sanitary
sewage diversion from the South Side area of the City of Newark which
is discharged into Newark Bay. The estimated overflows from the Second
River Union Outlet are also shown, as well as the average daily flow
treated at the PVSC Newark Bay Treatment Plant. The tabulations are
shown on a monthly basis and the totals for the twelve-mqnth period are
also shown.

In summary, while a total of over 91,000 million gallons of
sewage were treated in a twelve-month period at the PVSC treatment
plant, combined overflows into the Passaic River'from PVSC and other
system overflow facilities were estimated to be in excess of 7,500
million gallons per year, or about 8.2 percent of the total.

The estimated overflow from the Union Outlet was about 600

‘million galloﬁs per year, or about 0.7 percent of the total flow treated.

The estimated storm water and sanitary overflow from the combined

sewers in the South Side of the City of Newark into Newark Bay was
estimated to be greater than 2,300 million gallons per year,Aor about
2.5 percent of the total. The estimated overflows within the collection
systems where sanitary sewers are inadequate have been estimated to be
about 250 million gallons per year, or about 0.27 percent of'the total

system flow.
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The total estimatedboverflow from all sourceé (from the PVSC
combined sewer.areas, the South Side interceptor overflows and diversions
from valve closings, the Second River Union Outlet sanitary bypass, and
other sanitary system overflows) amounts to about ll,OOO_million gallons
per year, ér about twelve percent of the Newark Bay Pumping Station

yearly plant flow.
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Month:_October, 1975_ .._.

p———

TABLE 6

RAINFALL, ESTIMATED OVERPLOw TO PASSAIC RIVER, AND PLANT PLOWS

Max$wum Fatimated AEk
Esti
Average Ralnfall Tributary _-"_Suurh Side Interceptor ** Seﬁongaﬁfeer Total
Date/ Total Rainfall Rainfall Intennity Runoff into Estimated Fsrimaced Estimated Union Outlet Estimated
Day of Rajinfall Duration Intensity (In W nfux,) Conbined Sewers* Overflow to  Sanltary Flow Tributary Runoff Flow to River Overflowt
Week {Inches) (Hours) . (In./hr.) (In./hr.) 40X (MC) 60%Z(MG) River (MG) DBiverted (MG) 4Qz (MG) 60Z(MG) MG (MG)
1 Tu
¥ g
3 Th 5 g
4 F 29
]
5s a8
6 S =T
M 5 3
8 Tu o =
9w <] S
10 Th = E
11 F IS
12 S =z
13 8 . ?
14 M .
15 Tu 0.20 3.10 0.067 0.10 27 40 5 E 7 11 ) 19 V422
16 W 1.90 22.00 0.086 0.25 252 376 285 & 67 100 ) )
17 Th ®
18 F =
9 S &
20 S :
21 M
22 Tu a
23 W =]
24 Th P
25 F 0.08 7.0 0.011 0.08 11 16 - I 3 4 4
26 S o
27 s =
28 M 2
29 Tu
30w iy
31 Th 0.04 2.0 0.020 0.02 5 9 - 1 2 . 2
TOTAL 2,22 295 441 290 78 117 39 428
Note: * 12,200 Acres - combined sewers (tributary to PVSC interceptor)
Newark 5,400
T = Trace Patersor 5,100
Kearny-Harrisor 1,700
12,200
** 3240 Acres - combined sewers not tributary to PVSC interceptor

*%% Manually contrulled (not comhined sewers)
+ The “Total Estimated Overflow" column is derived by adding
columns 8, 9, an average of columnhs 10 and 11, and column 12,

Average
Daily
Plant Flow

—(MCDY

2¢0
2t
23
23
2'8
265
2:1
26

SEEORLES

TR SENEN RN RV N SN SR
Cow e

R RRNE-

7,243 MG/Month
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Moneh:_November, 1974

bate/
NDay ol

Meek
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=

N
S
TUvumATSZT0h
[+ -2 =

N
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=
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TABLE 6

RAINFALL, ESTIMATED OVERFLOW TO PASSAIC RIVER; AND PLANT FLOWS

Max{mun Eatimated .
Average Ratnfall Tributary ____South Stde Interceptor Second River

Total Rafnfall  Ralufall Intensity Runoff fnto Estimated " ¥arimated €stimated  Union Outlet
Ratnfall Duraiiun lntensity (ir. 30 mins.) Combined Sewers Overflow to  Sanitary Flow Tributary Runoff  Flow to River
(Inches)  (Hours)  (In.fhr,)  (In.fhr.) 40Z(MG) 6OX(MG) River (MG)  Diverted (MG) 403 (MG) 6OZ(MC) (MG)
0.01 1.00 0.010 0.01 1 2 - - 1

T - -

0.04 3.00 0.013 0.02 5 8 - 1 2

0.01 1.00 0.010 0.01 1 2 - - 1

0.49 5.00 0.080 0.40 53 79 35 14 21 6
0.05 5.00 0.010 0.02 7 10 - 3 2 3 )

0.02 1.00 0.020 0.02 2 4 - 1 1

0.28 10.00 0.028 0.07 37 55 20 3 10 15

0.02 2.00 0.010 0.01 2 4 - 2 1 1

0.02 2.00 0.010 0.01 2 4 - 1 1

0.85 108 168 55 8 30 45 6

Toral
Estimat «d

Overt low +

(MG . _.

N

3o

109

Average
Duily
Flant Flow

I €.

»

241
215
199
238
250
238
238
240
213
197
232
283
241
244
234
204
194
231
244
262
251
231
217
192
234
242
238
188
195
192

819 MG/Month

227 Averape



.

TABLE 6

RAINFALL, ESTIMATED OVERFLOW_TO PASSAIC RIVER, AND PLANT FLOWS

Month : _Eecembcrl ! l_”_‘l_‘_

861

- Max$ mum Eatimated
Average Rainfall Tributary .—__ Suuth Side Interceptor Second River Total X

Date/ Total ‘Ralnfall  RKatnfall Intensity Runoff into Estimated Fitimated Estinmated Union Outiet Est imated Al"*f"g"
Day of Rainfall  Duratfon  Iotenstty (tn 3 nius.) Combined Sewérs Overflow to  Sasnitary Flos - Tributary Runof f Flow to River Overflow + Pl:};;l;lnu .
Meek_ (Inches)  (Momrs) — (In./hr.)  (fo./hr.) ~ 40L(MC) 60X(MG) River (MG)  Bivertid (MG) 4gz(MG) 60Z(MG) e {MG) . _ ey, . __(MGD) |
1S 0.45 6.00 0.075 0.17 60 89 50 1 16 24 )

2 M 1.60 6.00 0.267 0.70 212 317 250 11 56 84 14 )y 416

3 Tu

4w

5 Th

6 F

7S 0.18 3.00 0.060 0.15 24 36 15 10 )

8s 1.17 9.00 0.130 0.40 155 232 175 8 41 62 20 ) 278

I M

10 Tu

11 w

12 Th

13 F

14 S

15 s

16 M 1.35 13.00 0.104 0.26 179 268 180 11 48 71 21 272

17 Tu

18 W

19 Th

20 F

21 S 4 4

22§

23 M

24 Tu

25 W 0.30 5.00 0.060 0.09 40 60' 40 10 16 53 208
26 Th 218
27 F )
28 5 202
29 8 190
30 M 225
31 Tu 0.10 2.00 0.050 0.05 13 _ﬂ ~5 . 4 5 10 240
TOTAL 5.15 683 1,022 715 35 181 272 55 1013 7.353 MG/Month

237 Average
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Month: January, 1975 L
LT - Max{oum
Average Ratnfall
Date/ Tatal Ratnfail Ratnfall Intennity
Day of Rafnfall Duration Intensity (In 30 minn.)
Week (Inches) (Hours) Un./bhr,) (lafhr.y
1w 0.25 9.00 0.028 0.06
2 Th
3F 0.02 2.00 0.010 0.01
4 S
58S
6 M 0.14 2.00 0.070 0.09
7 Tu 0.41 7.00 0.059 0.11
8w 0.05 0.50 0.100 0.20
9 Th 0.67 9.00 0.074 1 0.14
10 F
11's 0.08 3.00 0.027 0.04
12 s '
13 M 0.77 16.00 0.048 0.14
14 Tu
15w
16 Th
17 F
18 S 0.73 6.00 0.122 0.19
19 s 0.17 5.00 0.034 0.06
20 M 0.05 2.00 0.025 0.04
21 Tu
22 W
23 Th
24 .F
25 S 0.64 13.50 0.047 0.19
26 S
27 M
28 Tu
29 W 0.55 7.00 0.079 0.13
30 Th
31 F o
TOTAL 4.53

RAINFALL, ESTIMATED OVERFIOW TO PASSAIC RIVER, AND PLANT PLOWS

TABLE 6

Batimated
Tributary
Runoff into

34

2
18
54

6
89
11

102

97
23

85

73

601

Combined Sewers

Eastimated
Overflow to
40%(MC)  607(MG) River (MG)

50
4
28
81
10
132
16

153

144

10

25

10
30

100

110

100
10

80

75

555

__.uuth Side Interceptor

“TRut Imated
Sanitary Flow

Estimated

9

1

14

24

27

23

19

161

Tributary Runoff
Diverted (MG) 497 (MG)  60%(MC)

13

w ~
W NN

&

41

34

29

240

N s

Second River

Union Outlet

Flow to River
__(M6)

10

13
11

Total

Est imated
Overtlow +
(MG)_ .

36

150
36

Iie

120

Averape
Uity

Plast Flow

CLen),
195
220
232
2032
193
285
257
286
263
262
222
234
264
253
251
5%
252
250
254
5%
158
256
254
265
186
219
758
239
2hs
59

LY

7,637 MC/Month

J46 Averaye
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Month: _Februarv,

Date/
bDay of

MWevk

=
QU@L W~
X wvw ; EAIX0nwn

=
—
[+

=
S wn
=

—
w
? Xvum ST

N
[~
; =

~ ~
~ o~

mMHESAX0nLm
= c

g
-3
Z

Tatal
Ratnfall
(Inches)

3.02

1975

Rainfall
Duratton
(Hours)

13.00

7.00

3.50
22.00

Maxtmum
Average Ratinfall
Ralnfall Intensity
fntensity ((n Y mios, )
(In./he.)  tIn fhr.)
0.037 0.08
0.089 0.15
0.050 0.10
0.020 0.02
0.075 0.12
0.114 0.18
0.052 0.60

*Estimated value--no reading available.

**Breakdown of Newark Bay Pumping Statior.

TABLE ¢

RAINFALL, ESTIMATED OVERFLOW TO PASSAIC RIVER, AND PLANT PLOWS

Fatimated
Tributary
Runoff into
Combined Sewers
402(MC)  60Z(MG)
64 96
82 123
27 40

2 4
20 29
53 79

152 228
400 599

Estimated
Overflow to

River (MG)

60

100

10

50
160

385

__.Suuth Side Interceptor

“Q0TI¥3d SIHLI ONI¥NC NINVL

SYM NOILOV SSVAAE TVNNVK ON IVHL QIMOHS SQUOITM

timated
Sanftary Flow
bivertrd (MG)

Fstimated

Tributary Runoff

403, (MG) 607 (MC)

17

22

14
40

106

33

oo -

21
61

160

Second River
Union Outlet
Flow to River

Total

(MG)

Le*xx 46
81

128

4 18

1

16

68

28 238
78 596

Estimated
Overflow +
(46)

Averaue
Daitvy

Plant

(MG

Plows

B
[TV

et e b
o s
* *

1o 120 13 be 1S 1O 1ot
¥

o

ol
S e O

t

6,97 MG/Montl

249 Average
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Month: March, 1975 .

TABLE 6
‘RAINFALL, ESTIMATED OVERPIUW TO PASSAIC RIVER, AND PLANT PLOWS

Max1gum Eatimated
. Averaye Rainfall Tribytary _%outh Side Interceptor Second River

Date/ Totral Ralnfall Ratnfall Intennity Runoff into  Eatimated "“Fattnated Estimated Union Outlet
Day of Rainfall Duratioun lntensity (in 30 mins.; Counmbined Sewers Overflow to Sanltary Flow Tributary Runnff Flow to River
Week (Inches)  (Houry) (In.fhr.) _(In.fhr.y 402(MC) 60Z(MG) River (MG) Divertrd (MG) 40z (MG) 6O (MC) (MG)
18

2s

M

4 Tu

S w

6 Th

7F

8s

98

10 M

11 Tu

12 W 0.62 6.50 0.095 0.26 82 123 90 4 .2 33 15
13 Th

14 F 0.35 5.25 0.067 0.20 47 70 50 12 18

15 §

16 S

17 M

18 Tu

19 W 0.85 9.50 0,089 0.20 113 168 130 4 . 30 45 )
20 Th  0.55 13.50 0.041 0,20 7 108 80 19 9 ) 24
21 F 0.10 1.75 0.057 0.08 13 20 10 4 S
22 8
23 S
26 M 0.19 8.75 0.022 0.04 25 38 20 7 10
25 Tu
26 W
27 Th
28 F
29 § 0.07 1.00 0.070 0.10 10 14 5 2 4
30 8 0.38 4.50 0.084 0.18 50 75 50 13 20
31 M : . _ _ o L . .

TOTAL 3.1 413 616 435 8 . 109 164 39

*Estimated value--no reading available,

Total i
Estimated
Overflow +

1(;() I

136

65

; 300

28

Averape
“Daily
Plant Flow
- (MGD)

233
213
253
253
255
247
249
218
205
240
236
274
244
257
252
210%
237
250
292
286
259
248
215
291
264
261
256
225
257
219

7,667 MG/Muntih
247 Average
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Month: April, 1975

Date/
Day of
Meek

Tu

LI V- RV R - K

Total
Rainfall
(Inches)

0.04
1.34
0.41 .
0.04

2.77

Rainfall
Duratiun
(Houes)

'l‘AhLE 6

RAINFALL, ESTIMATED OVERFLOW TO PASSAIC RIVER, AND PLANT PLOWS

__South Stde Interceptor

Maximum Fatimated
AveTage Rainfall Tributary .
Ralnfall Intensfty Runoff intc Eatimated Futimated
tateastty (fn 30 wink.) Conbined Sewers Overflow to Sanitary Flow
Un./he.)  (n.fbr.) 40Z(MC) 602(MG) River (MG) Diverted (MG)
0.125 0.23 99 149 100 2
0.018 0.04 18 28 10
0.010 0.01 1 2 -
0.010 0.01 1 2 -
0.015 0.02 4 7 -
0.080 0.08 5 8 -
0.091 0.26 177 266 200 2
0.053 0.08 54 81 50 6
0.040 0.04 5 7 - 1
364 550 360 11

Estimated
Telbutary Runoff
40z4MC)  602(MG)

26 40

5 7
- 1
-— 1

1 2

1 2
47 71
14 22

1 2
95 148

Second River Total
Union Outlet

.06y (MG)_
12 147
16
1
1
2
2 4
7 268
) 82
6
)
27 521

Estimated
Flow to River Overflow +

Averape
Daily
Plant Flow

(Men)

259
26K
28
252
230
225
251
250
247
246
246
222
207
236
259
<244
2473
245
214
193
221
239
L274
307
2990
219
197
239
245

2452

7,292 MG/Monch

243 Average



TABLE b

RAINFALL,’ ESTIMATED OVERPIOW TO PASSAIC RIVER, AND PLANT PLOWS

Month:  May, 1975

Maxtigum Estimated
Averuge Rainf.sll Tributary __. _9auth Stde Interceptor . Second River “Toral Avercage
Date/ Tota) Rafnfall  Rainfall Intensity Runoff inte Estimated “Futimared Estimated Union Outlet Estimated Didle
Day of Ratinfail Duration Inteasity (in W wins. ) Combined Sewers Overflow to Santtary Flow Tributary Runoff  Flow to River Overflow + Plant Flow
Week  (Inches)  (Hours) (n./hr.)  tra./hr.)  GOZ(MG)  60Z(MG) ' River (MG) Diverted (MC) 40z(MG) 60Z(MG) M6y (MG) (MGD)
1 Th 246
2F 0.12 0.75 0. 160 0.16 16 24 - : 4 6 S 262
35 219
4 S 0.97 19.75 0.049 = 0.14 128 192. 130 9 34 51 ) ) 296
S M 0.08 6.00 0.013 0.03 11 16 5 k! 4 ) 11 )240 244
6 Tu 0.21 1.20 0.175 0.32 28 41 30 7 11 ) ) 281
7 W 259
8 Th 254
9 F 245
10 S 212
11's . . 199
12 M 0.20 3.50 0.057 0.10 26 40 - 7 11 ) 9 24949
13 Tu 1.32 6.75 0.196 0.54 175 262 125 6 . 46 70 5 194 304
14 W . 284
15 Th . 315
16 F 0.63 5.17 0.122 0.28 ) 84 125 40 6 22 33 74 295
17 s ) 241
o 18 S 249
3 19 M Y]
20 Tu . 252
21 W 0.08 2.00 0.040 0.07 : 11 16 - 3 4 4 268
22 Th ’ 259
23 F 255
24 S 223
25 S 0.32 1.75 0.183 0.48 42 64 20 il 17 34 190
26 M 207
27 fu LY
28 W 254
29 Th . 240
30 F 0.22 8.75 0.025 0.08 29 43 30 8 12 40 262
318 — - —_ . . . . R 270
TOTAL 4.15 E 550 823 380 21 145 219 16 600 7,853 MG/Month
253 Aver.apo
o
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TOTAL

1975

June,

Total
Rainfail
{Iaches)

1.60

0.10

0.81

0.75
0. 45

8.27

Maximum
Average Ratnfall
Rainfall Hadnfatl Intensicy
Duration fatensity (tn 30 mias, )
Mours) — Un.fhe,) (o fhr.g
12.00 0.133 1.34
7.00 0.196 0.78
7.17 0.137 0.66
23.00 0.079 0.15
- 2.00 0.020 -0.02
1.00 0.100 0.10
0.63 1.279 1.28
1.25 0.288 0.29
2.30 - 0.326 1.20
0.67 0.675

TABLE 6

RAINFALL, ESTIMATED OVERFLOW TO PASSAIC RIVER, AND PLANT PLOWS

Fatimated
Teributary .. .Soulh Side lnterceptor
Runotf into Estimated Fut fnated Estimated
Comhined Sewers Overflow to Sanftary Flow Telbutary Runuff
GUI(MC) 6O7(HG) River (MG)  bivertcd (MG) gy ()  6HZ(MG)
212 317 220 3 R 56 84
181 - . 272 180 i 48 72
129 194 160 6 34 52
239 359 270 5 ) 64 96
5 8 5 i 2
13 19 10 6 4 5
107 161 125 ' 6 29 43
48 72 50 13 19
99 149 120 26 40
60 89 70 "6 24
1,093 1,640 1,210 27 291 437

Second River
Union Qutlet
Flow to River

e AMG)

21

~

Toratl
Estimated
Overflow +
(MG

382

167

66

R0 N
Daiiy

Prane ¥Flow

. MGh)

[

-

247

~

21
244
7,904 MG/ Month

263 Averae
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Moach: Jduly, 1974

Date/ Tocal
Day of Ratnfail
_Meek (Inches)
1 Tu
2 U
3 Th 0.18
4 F
58S
6 5 0.14
7 M
8 Tu
9 W 0.20
10 Th
11 F
12§ 0.12
13 8 2.57
14 M 1.48
15 Tu 1.55
16 W
17 Th
- I8 F
e 19 s
20 s 0. 30
21 M 0.40
22 Tu
23 W
24 Th 0.20
25 F 1.90
26 S
27 S
28 M
29 Tu
0 W
31 Th .
TOTAL 9.04

**  Hreakdown in N:

Rainfull
Duratton
(Mours)

2.00

2.75
13.50
5.50
5.00

w o
(2%

Average
Rainfall

Maxtwoum
Rainfall
Intenstity

Intensity (16 30 miux, )

(In./hr.)

0.0%0

0.093

0.400

0.044
0.190
0.269
0.310

0.600

0.160

0.800
0.507

B Pumping Station

Gl /by

0.40

.14
.30
.82
20

-0 o

TABLE o

RAINFALL, ESTIMATED OVERFLOW TO PASSAIC

RIVER, AND PLANT FLOWS

Estimated
Trihutary
Runoff tnro
Combined Scwers

Estimated
! | Scwe Overflow to
40%(MG) 607(MC) River (MG) -

24 36 25
18 28 20
‘26 19 30
16 24 15
340 510 400

. 195 293 250
205 307 260
39 60 45

53 79 55

26 39 30

. 252 377 295
1,194 1,792 1,425

Soauth Side

Intercepuor

Eatimated
Sanitary Flow
Diverted (MG)

o

re

Estimated

20

55

1t
14

318

AT

Tributary Runoff

4z (M)

10

11

L36

82

16
21

il
100

478

Second River Total
"Union Outlet Estimated

Flow to River Overflow +

__ Mo MG)

33

)} YRk 39

2

4 45,

19 39

11 528

8 325

340

4 ; 138

20 446

79 1,935

Daiie
Plant Flows
N lM(H))

259
.. 268

8,173 Mu/Month

264 Averape
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Month: August, 197%

Datye /
Day of
Week

THzZzoe=

—

CCoNwIVE Wi
=2 vvom =
c . =

—
rs
Ed

i
w©
:’_:;"ZU:U"H

N
w
=X wnme

[~

N
-1
LR BT B 4
=

Total
Raintall
(nches)

0.10

3.20

Average
Rainfall Rainfall
Duratton Inteastty

Qours)  (In./he,)

2.00 0.100
6.00 0.083
2.25 0.111
0.25 0.400
0.75 1.800
2.50 0.160
0.75 0.533

Maxtwum
Kagnfall
Intensiry
{in 30 mine. )
R LR ATI Y I

2.50
0.50
0.60

RAINFALL, ESTIMATED OVERFPLOW TO PASSAIC

—

TABLE o

RIVER, AND PLANT FLOWS

Extimated
Tributary
Runoff into

Combined Sewers

4UZ(MG)  60Z(MG)

26

66
34

13

178

53

South Sfide

Intercepior

Estimated t imated
Overflow to San.vary Flow
River (MG) Divertid (MG)

40 25

99 70 2

50 35

20 5

267 180

79 50 i

79 50 6

634 415 9

Estimated
Tributary Runoff
40z (MC)  HOZ(MC)

48
14

T 14

114

168

—

Second River

Union Outlet

Flow to River
(MG)

Ttotal
Esvimated

‘Overtlow +

().

94
46

10

) 388

572

Plant ¥Flow

(MGD)

278

8,479

rIn

MG/ Moutt

RYCITS TyOS
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Month:

Date/
Day ot
Werk

M
Tu
W
Th

Total

0.40

0.85
0.18
2,22
1.63
1.15
1.45
0.35

8.43

GRAND TOTAL: 54.74
(Oct. 1, 1974

through
Sep. 30,

1975)

September, 1975

Rsinfall
(lnrhes)

Average

Rafnfatl Ralafall
buration Intengtey

(Hours)

1.00

7.50

5.75
1.50
24.00
21.50
17.25
24.00
3.75

Un./hr.)

0.200

0.052

0.148
0.120
0.093
0.076
0.067
0.060
0.093

TABIE 6

RAINFALL, ESTIMATED OVERFLOW TO PASSAIC RIVER, AND PLANT FLOWS

Maxiigum Fatimated
Rainfall Tributary .....5uuth S{de Interceptor . Second River
Tntenifty Runoff into Estimated Fatimated Estimated Union Outlet
(in 30 mins. ) Combined Sewers Overflow to Sanitary Flow Tributary Runoff Flow to River
Aoy A0Z(MG)  6D2(MG) River (MG) — niverted (MG) 407 (MG) 60X(MC)  (Mg)
5
0.130 26 40 25 3 7 11
0.10 53 79 50 14 21
: 2
0.30 113 168 120 4 30 45
0.12 24 36 20 6 10 )
0.40 293 441 350 7 78 117 )
0.30 216 324 250 57 86 ) 198
0.20 152 228 200 16 40 61 } -
0.80 192 288 250 20 51 77 )
0.40 46 70 50 17 12 18 j
1,115 1,674 1,315 74 295 446 128
7,239 10,857 7,349 257 1,923 2,394 597

Totat
Estimated
Overflow +

®e)

10,808

Averidge

Dailv

CPlant ¥Floew

_.yom)

2073

1RO

-..308
8,315 ™ - uth
277 A L fauc
91,601 M -car

251 A rage
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FLSON T KILLAM ASSOCIATES. INC

THE SIGNIFICANCE OF THE PVSC OVERFLOWS

The scope of work for evalﬁating the significance of the PVSC
overflows contemplatec tne utilization of the State of !lew Jersey, Department
of Environmental Protection computer model developed by '"Teledyne', to
determine the impact of the overflows on the Lower Passaic River. The model
is used for the prediction of dissolved oxygen profileé under the various
loading conditions within the Lower Passaic River and Newark Bay estuarine
system. A copy of the Teledyne model was obtained and rgviewed. It was
found to be a two—dimensional, steady state model which is not adaptable
to the multiple intermittent and ifregular (weather_dependent) inputs of the
Péssaic Valley overflow.system, and therefore, could not accurately predict
the dissolved oxygen profile in the complex estuarine svstem,

It is recommended that the Yew Jersey Departrent of Environméntal
Protection develop a dynamic model to study the impact of the Passaic
Valley Sewerage.Commissioner's overflows on the Lower Passaic River and
the associated estuarine system. In the meéntime, it is recommended that a

comprehensive data gathering effort be undertaken to supplement the extensive

information gathered by'the Passaic Valley Sewerage Commissioﬁers to more fully

relate the significance of the PVSC overflows on the Lower Passaic River and

“ewark Bav estuarine complex. This study should examine the interrelationship

~f the various chemical and biolcgical parameters to the -hysical dynamics’
of ‘the system (ie., stream flow and tidal cycle). The data developed could
be used in the model ceveloped for the Lower Passaic River Basin area. In

this manner, the impact of the Passaic Valley overflows nzv be able to be

—

g

-
-
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-
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ELSON T KILLAM ASSOCIATES. INC

fullv understood.

The present contract with the Passaic Valley Sewerage Commissioners
does not provide for this level of effort to determine the associated im-
pact of the overflows. It appears logical that this effdrt coﬁld be
effectively administered in an aréawide wastewater management studyv
(PL-92:500, Sec; 208) and/or the northeast water quality management study
(PL-92:500, Sec. 303e).

A Tnvestigations undertaken in the overflow study have yielded
information which will be useful as an input into the computer model ton
be developed if the recommendations of this study are carried out. As a
result of these studies, the BODS load discharged to the Passaic River
from the overflows has been determined. It was found that approximatelw
4,800 tons of BOD5 were discharged from the overflows to the Passaic “iver
during the year of study, October, 1974 to September, 1975 (Table 7). The
PVSC treats approximately 123,911 tons of BOD5 per year at the wastewater

- treatment facility. This figure is based upon a BOD5 concentration QE
319 mg/l and an average daily flow of 255 MGD (most recent STP data
extracted from PVSC, March 1975 - March 1976). Consequently, the locad
discharged to the river from the overflows is equivalent to approximatel-
3.97 of the BOD5 load received by the treatment plant on a yearly basis.
It rmust be kept in mind that the load, discharg;d to the Passaic River
ié irntermintant, occuring only during periods of rainfall, and terminating
when rainfall ceases. During the year of study the overflows functiore!

84 times for a duration never exceeding six hours.

[
13
E‘, 253
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ELSON T KILLAM ASSOCTATES INC
Tt becoﬁes evident that under such conditions of discharge
to thé ri?er, simplisti; approaches will not vield meaningful results.
It is strongly recommended that studies be undertaken either
under the auspices of Sec. 208 or 303e of PL 92-500 to develop the required
mathematical models to accurately predict the impact of tﬁe overflows

on the lower Passaic River and estuarine complex.

210



TABLE 7

POLLUTION LOAD FROM PVSC OVERFLOWS

th/Yr,

Mon

Oct.
Nov.
Dec.
Jan.

Feb.

Mar

Apr.

May

/74
/74
/74
/75
/75
R
/75

/75

June /75

July /75

Aug.

Sep

/75

t./75

. Total Rainfall

(Inches)

2.

0.

22

85

.15

.53

.02

.11

.77

.15

.27

BOD5

to River

from

Over

flows

(Tons)

184.
35.
456.
353.
242,
277.
229.
242,
771
908.
264.

838.

4,805

9

1

6

5

. 0*

Total yearly load contributed from overflows located in PVSC

combined sewer areas

Rainfall Data for Newark Airport

211
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ELSON T. EILLAM ASSOCIATES, INC,

NPDES NO.

HARRISON-KEARNY

AREA:

008/E-001
010/H-001
011/H-002
012/H~003
013/H-004

014/H-005

015/1H-006
016/H-007
019/x-003
020/K-004
021/K-005

- 022/K-006
. 023/K-007

024/K-008
025/K-009
026/K-010

NEWARK AREA:

028/N-001
029/N-002
030/N-003
031/N-004
032/N-005
033/N-006

- 033/1-005¢C

034 /4207
N35/5-008
226/7-009
037/:-210
038/%-011
039/8-012
040/N-013
041/N~014
074/uU-001

KEARNY ~-NORTH

APPENDIX
OVERFLOW CHAMBER
BENCH MARK CROSS-REFERENCE

OVERFLOW LOCATION

Central Avenue, E. Newark
New (Hamilton)Street, Harrison
Cleveland Street, Harrison
Harrison Avenue, Harrison
Dey Street, Harrison
Middlesex Street, Harrison
Bergen Street,Harrison
Worthington Avenue, Harrison
Bergen Avenue, Kearny

Nairn Avenue, Kearny
Marshall Street, Kearny
Johnston Avenue, Kearny

Ivy Street, Kearny

Bergen Avenue, Kearny

Tappan Street,.Kearny

Dukes Street, Kearny

Verona Avenue, Newark
Delavan Avenue, Newark
Herbert Place, Newark
Third Avenue, Newark
Fourth Avenue, Newark
Clay Street, Newark
Passaic Street, Newark

. Orange Street, Newark

Bridge Street, Newark
Rector Street, Newark
Saybrook Place, Newark
City Dock, Newark

‘Jackson Street, Newark

Polk Street, Newark
Freeman Street, Newark

Second River Union Outlet, Newark

ARLINGTOY BRANCH:

017/K-001
018/K-002
071/R-001
072/R~002
073/R-003

Stewart Avenue, Kearny
Washington Avenue, Kearny
Woodward Avenue, Rutherford
Pierrepont Avenue, Rutherford
Rutherford Avenue,Rutherford

B.M, NO.

1264
1264
1264
1264
1264
1264
1264
1287
1261
1261
1261
1264
1291
1291
1291
1291

1252
1252
1252
9660A
96604
9660A
96604
9658
9658
9655
9655
9655
RV1102
RV1102
RV1102
1252

1279
1279
RV14
RV14
RV14

cH

—

i
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ELSON T. EILLAM ASSOCIATES,INC,

“?DES NO.

W

1)1;(3

-
!
)

[o A8 S

APPENDIX
OVERFLOW CHAMBER
BENCH MARK CROSS-REFERENCE

(Continued)

OVERFLOW LOCATION

Yantacaw Street, Clifton

Yantacaw Pump Station, Clifton

Yorth Arlington Chamber & Syphon,
North Arlirgton

cARFIELD-WALLINGTON-PASSAIC BRANCH:

7509/G-001"
227/L-001
£59/Q-001
£70/Q-002
005

PATERSON AREA:

042/pP-001
£23/P-002
044/P-003
£25/P-004
246/P-005
057/P-006

.=+8/P-007

249/P-008

J50/P-009

151/P-010
~52/P-011
~53/P-012

254/P-013
255/P-014

256/P-015
S37/P-016
.58/P-017
:39/P-018
560/P-019
261/P-020
62/P-021
D63/P~022
64/P-023
065/P-024
066/P-025
167/P-026
068/P-027
007

Garden State Paper Company, Garfleld
Lodi Force Main, Wallington

Passaic Tail Race, Passaic

Dundee Island, Passaic

Wallington Pump Station, Passaic

Curtis Place, Paterson

Mulberry Street, Paterson

West Broadway, Paterson

Bank Street, Paterson

Bridge Street, Paterson

Montgomery Street, Paterson

Straight Street, Paterson

Franklin Street, Paterson

Keen Street, Paterson

Warren Street, Paterson

Sixth Avenue, Paterson

East Fifth Street & Fifth Avenue
Paterson

East 11th Street, Paterson

East 12th Street & 4th Avenue,
Paterson

S.U.M. Park, Paterson

N. West Street, Paterson

Arch Street, Paterson

Jefferson Street, Paterson

Stout Street, Paterson

N. Straight Street, Paterson

Betgan Street, Paterson

Short Street, Paterson

Second Avenue, Paterson

Third Avenue, Paterson

10th Avenue & 33rd Street,Paterson

20th Avenue,Paterson

Market Street, Paterson

Hudson Street, Paterson

A-2

B.M. NO.

1279

Assumed Datum

114
11A
11A
114
6L
4A
3A
24
24
1

8
10

14
19

69
11A
6A

6A

BA.

- 3A

68
68
26
27
38 -
55
58
6A

KLLC10494
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: APPENDIX
OVERFLOW CHAMBER
BENCH MARK CROSS-REFERENCE

' (Continued)

NOTE:

All Bench Mark elevations as listed in this Appendix were
increased by a factor of 100.00 feet to obviate the appearance

of negative invert elevations on The Plan and Profile drawings

in the Individual Overflow Reports.

KLLC1 0495



FLSON T KILLAM ASSOCIATES. INC

1252.

1264

APPENDIA
NEW JERSEY GEODETIC CUNTROL SUPVEY BENCH MARKS
DESCRIPTION ELEVATION
At Rutherford, Bergen County, at the north- 77.959

east corner of the intersection of Van Ness
and Park Avenue,. 30 feet southwest of the
southwest corner of the residence at 338 Park
Ave., 27 feet east of the center line of Van
Ness Ave., 24 feet north of the center line
of Park Ave., and in the top of the concrete
curb. A standard monel-metal rivet.

At Newark, Essex County, about 50 feet north 10.126
of the north curb of Ravmond Blvd., at the

Jackson Street approach to the bridge over

the Passaic River, on the southeast corner of

the concrete base of the second concrete

pier north of the Boulevard; 0.25 feet north

of the south face, and 0.31 feet west of the

east face, of the base. A standard monel-

metal rivet.

At Newark, Essex County, a standard U.S.C. & _ 12,
G.S. & S.S bronze disk, stamped ''1252" and

set in the top of a concrete post, level with

the ground surface; on the southwest corner of

Verona Avenue, and Riverside Avenue (State

Highway Route 21). This monument is 13.10

feet south of the south curb of Verona Ave.;

10.45 feet southwest of pole No. 69857, and

13.50 feet west of the west curb of Riverside

o
I~
£~
o

~ Avenue.

At Kearny, Hudson County, 7.62 feet east of 9.800
the east curb of Passaic Avenue; 5.50 feet

north of the north curb of Bergen Avenue;

6 feet southeast of pole K-61775; and level

with grade. A standard U.S.C. & G.S. & S.S.

disk set in concrete.

Harrison, Hudson County, 9.98 feet south of 8.637 Elevatic
the curb of Harrison Avenue, about 300 feet (1939)
east of the east end of the Bridge Street 8.490 Revised
bridge over the Passaic River, 13.56 feet (1940)

southwest ‘'of pole PS 407-H, and level with
the sidewalk. A standard U.S.C. & G.S. &
S.S. disk set in concrete .

A-4

-
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APPENDIX

NEW JERSEY GEODETIC COXTRCL SURVEZY BENCH MARKS

) (Continued) :
W0, DESCRIPTION v ELEVATION
Kearny, Hudson County, on the west side of 5C.834
Passaic Avenue, about 25 feet south of the
tracks of the Erie Railroad; 17.55 feet east
of the southeast corner of the West Arlington
stationj 5.59 feet southwest of a concrete
wall which runs parallel to and south of the
tracks; .and level with grade. A standard U. S. C.
and G. S. and S. S. disk, set in concrete.

t

[
[peR B
~1
O

1287 Harrison, Hudson County, at the southwest corner 15.322
of Harrison Avenue and Worthington Avenue, flush
with the ground, 63.70 feet south of the southwest
corner of the intersection, 64.22 feet north of the
northeast corner of the brick building on the south-
west corner of the intersection.

1291 Kearny, Hudson County, at the southwest corner of 9.689
Schuyler Avenue and Hoyt Street, flush with the
ground surface, 48.96 feet south of the corner, at
the entrance of a frame building at 141 Schuyler
Avenue on the northwest corner of the intersection;
8.02 feet south of a cross cut on the south curb of
Hoyt Street, and 8.57 feet west of a cross cut on the
west curb of Schuyler Avenue. A standard U.S.C. and
G. S. and S, S. disk, set in concrete.

25655 Newark, Essex County, at the easterly side of the 33,683
intersection of McCarter Highway and East Park
Street, flush with the ground surface; 37.95
feet east of the center line of McCarter High-
way; 31.70 feet northeast of pole number 846 HM;
78.40 feet southeast of king bolt on fire hydrant;
2.14 feet northeast of hole drilled in easterly
curb of McCarter Highway, and 1.59 feet southeast
of hole drilled in curb of McCarter Highway. A
standard N.J.G.C.S. disk, set in concrete.

Rel
o

w
oa)

Newark, Essex County, a standard N.J.G.C.S. disk 15.914
set in concrete flush with the curb. This

monument is located 27.75 feet east of the

centerline of McCarter Highway, 74.40 feet north

of a cross on hvdrant; 12.59 feet south of tack

in pole; 2.22 feet northeast of a drill hole

in the curb, and 2.64 feet southeast of drill hole

in curb.

A-5
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. APPENDIX
NEW JERSEY GEQLDETIC CONTRCL SURVEY BINCH ARKS

(Continued)

B.xM., NO. _ DESCRIPTION : ELEVATTON
56604 Newark, Essex County, a standard N.J.G.C.S. 19.851

disk set in concrete sidewalk. At the northeast
corner of the intersection of Route 21 and

East Mill Street; 7.4 feet northeast of the
northeast corner of the catch basin on the
northerly corner of the intersection; 27.4

feet northwest of the southwest corner of

a two-story brick office building, and 54.0 feet
southwest of the northeast corner of a two
story brick factory.
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B.M, No.

24

3A

4A

6A

10

114

14

19

27

APPENDIX
PAUL J. EMILIUS & ASSOCTATES BENCH MARKS, PATERSON .

The "arrow'" on top of the fire hvdrant
at the northeast corner of River St.,
and Warren St.

The "arrow" on top of the fire hydrant at
the southeast corner of River St., and
Franklin St.

The "0" in word "Corey" on top of the fire
hydrant at the southeast corner of River St.,
and Straight St.

The "arrow" on top of the fire hydrant on the
southeast corner of River St., and Montgomery

St.

The "arrow" on top of the fire hydrant on
the east side of River St., in front of
Building #164.

The northwest corner of_catch basin head on
the west side of 5th St., at the intersection
with 6th Ave.

The "arrow" on top of the fire hydrant on the
east side of 5th St., in front of Building
#19 (Tenneco Chemical Company).

The "arrow' on top of the fire hvdrant at the
southeast corner of River St., and West
Broadway.

The "arrow'" on top of the fire hydrant at the
northeast corner of.5th Ave., and East 1llth

St.

The "arrow" on top of the fire hydrant at the
northeast corner of River St., and 16th St.

A railroad spike in pole #PS 7856P, on the
east side of McLean Boulevard.

The northeast corner of catch basin head at
the southwest corner of McLean Blvd., and

3rd Ave.

ELEVATION

55.107
49.199

45.987

43,777

44,454

46.214

43.154

49.703

54,492

67.473

40.140

39.173

KLLCT 0499
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B.M. No.

38

55

58

68

69

_ APPENDIX
PAUL J. EMILIUS & ASSOCIATES BENCH MARKS, PATERSON

DESCRIPTION

The "arrow" on top of the fire hydrant in
the median on McLean Blvd., opposite East
33rd St. :

The northwest corner of catch basin head
on the east side of McLean Blvd., in front
of the Coca-Cola Bottling Company.

The southeast corner of catch basin head
on west side of McLean Blvd., at inter-
section of Market St.

The southwest bolt on plate of last guard
rail post at southwest end of bridge at

Hillman St.

Southerly side of rim of P.C.S. manhole
behind northeast corner of animal shelter.

<o

47.047

41.976

42.295

44.726

67.625

<
-

s

ELEVATION

O
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Flow
(MGD)

Peak

Flow
AWwerage During
Raintall Kaintall

(MGD) Upnchea)

Amount

af

236
237
236
240
223
198
227
238
239
244

360

230

340
380

320
331

0.08

2.22

(Total)

SUMMARY OF PLANT FLOWS AND BYPASS VALVE CLOSING ACTIONS - NEWARK BAY PUMPING STATION-1974

TIMES OF BYPASS VALVE ACTION, BY LOCATION

Side Union Outlet Jackson Ave., Rector St., Clay St., Polk St., Saybrook P1., Herbert Pl., Fourth Ave., Freeman St.,
Interceptor Newark Newark Newark Newark Newark Newark Newark Newark Newark

Newark (074/u-001) (039/N-012) (036/N-009)  (033/N-006) (040/N-013)  (037/N-010) (030/N-003) - (032/N-005) (041/N-014)

Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open _Closed Open

100

2000

(Times of Day: 24-Hour Clock)

1100 900 400 1000 1000 400 400 1000
2200 2100 2100 2200 2100 2000 2000 2100



01-v

R
MUNTH: November

Peak:

Flow Amount
bav Average During of
af Flow Raintall Rainfall

Date  Heek (MGD) (MGB) (Inches)
1 F 241
2 s 215
3 S 199 230 0.01
4 M 238 340 T
5 Tu 250 326 0.04
6 W 238 335 0.01
7 Th 238
8 F 240
9 S 213
10 s 197
11 M 232
12 Tu 283 312 0.40
13 W 241 352 0.05
14 Th 244
15 ¥ 234 350 0.02
16 S 204
17 S 194
18 M 231
19 Tu 244
20 W 262 357 0.28
21 Th 251 317 0.02
22 F 231
23 S 217
24 S 192
25 M 1234 330 0.02
26 Tu 242
27 W 238
28 Th 188
29 F 195
30 S 192

0.85 (Total)

SUMMARY OF PLANT FLOWS AND BYPASS VALVE CLOSING ACTIONS - NEWARK BAY PUMPING STATION-1974

TIMES OF BYPASS VALVE ACTION, BY LOCATION

(©41/10-014)

South Side Union Outlet Jackson Ave., Rector St., Clay St,, Polk St., Saybrook P1., Herbert Pl., Fourth Ave., Freeman Si.,

Interceptor Newark Newark Newark Newark Newark Newark Newark Newark Newark
Newark (074/0V-001) (039/N-012) (036/N8~009) (033/N-006)  (040/N-013) (037/N-010) (030/N-003) (032/R-005)

Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open  Closed Open

Closed Open

(Times of Day: 24-Hour Clock)

2400
300 200 700

1800 2100
1700 1900
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SUMMARY OF PLANT FLOWS AND BYPASS VALVE CLOSING ACTIONS - NEWARK BAY PUMPING STATION-1974

MuNH: December

TIMES OF BYPASS VALVE ACTION, BY LOCATION

Peak South Side Union Outlet Jackson Ave., Rector St., Clay St., Polk St., Saybrook P1l., ‘Herbert Pl., Fourth Ave., Freeman St.,
Flaw Amount Interceptor Newark Newark Newark Newark Newark Newark Newark Newark Newark
bav Average uring ot Newark (074/U-001) (039/N-012) (036/N-009) (033/N-006) (040/N-013) (037/N-010) (030/N-003) (032/K-005) _ (041/N-014)
of Flow Rainfall Raintall Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open
Date Week  (MGD) (MGD)  (pehes) (Times of Day: 24-Hour Clock) - .
1 S 271 373 0.45 2300 2300 :
2 M 270 383 L.60 1200 1400 . 600 500 100 800 600 600 100 100 600
3 Tu 236 900 900 900 1000 800 800 - 900
4 Y 240 : :
5 Th 248
6 F 237
7 S 232 355 0.18 i
8 5 262 402 L.z 1200 1900 1200 1400 1300 1300 1400 1500 1300 1400
9 ! 247 ) 700 900 ' 800 800 900 900 800 ) o)
10 Tu 253
1 1Y 243
12 Th 243
13 F 241
14 S 212
15 S 203 .
16 M 310 370 1.35 1200 2200 1100 1300 1200 1100 1300 1100 1100 1300
17 Tu 263 700 1000 900 800 900 900 #00 900
18 W 254 : -
19 Th 259
20 F 254
21 8 219 1700 2100,
22 S 204
23 M 225 .
24 Tu 213
25 W 208 319 0.30
26 Th 218
27 F 221
28 S 212
29 S, 190
30 M 225
31 Tu 240 343 1.10

5.15 (Total)

S01077Y

&
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MONTH :

Jom
I
O S W e — |;

10

PrEN.

flanuary

Peak
Flow Amount
Dav Average Duriong of
of Flow Rainfall Raintull
Week (MGD) (MGD) (Ipches)
W 195 315 0.25
Th 220
¥ 232 330 0.02
5 202
S 193
M 285 320 0.14
Tu 257 340 0.41
W 286 330 0.05
Th 263 342 0.67
¥ 262
S 222 320 0.08
N 234
M 264 343 0.77
Tu 253
W 251
Th 253
F 252
S 250 391 0.73
S 254 357 0.17
M 253 369 0.05
Tu 258
W 256
Th 254
F 265
S 286 334 0.64
s 219
M 258
Tu 239
W 263 342 0.55
Th 255
F 203 .
4.5

SUMMARY OF PLANT FLOWS AND BYPASS VALVE CLOSING ACTIONS - NEWARK BAY PUMPING STATION-1975

TIMES OF BYPASS VALVE ACTION, BY

LOCATION

S,

900

I8}

Tiog

South Side- Union Outlet Jackson Ave., Rector St., Clay St., Polk St., Saybrook Pl., Herbert Pl., Fourth Ave., Freeman
{nterceptor Newark Newark Newark Newark Newark Newark Newark Newark Newark
Newark (074/U-001) (D39/N-012) (036/N-009)  (033/N-006) (040/N-013) (037/N-010) (030/N-003) (032/R-005) (V41 /N-t14)
Closed Open Closed Open Closed Open _Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open Closced Open
- (Times of Day: 24-Hour Clock)
800 1100
000 1300 600 1300 600 1300 600 1300
900 1100 1000 1100 1000 1000 1100
' 700 . 900 900 900 800 800
1500 1600 1500 1600 1500 1500 ) 1600
2200 500 700 600 700 600 600
800
1600 700 1100 700 1200 600 1600 700 1100 600 1500 600 1500 600
900
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SUMMARY OF PLANT FLOWS AND BYPASS VALVE CLOSING ACTIONS - NEWARK BAY PUMPING STATION-1975

MUNTI 2 February
TIMES OF BYPASS VALVE ACTION, BY LOCATION
Peak South Side Union Outlet Jackson Ave., Rector St., Clay St., Polk St., Saybrook Pl., Herbert Pl., Fourth Ave., Freeman St.,
Flow Amount Interceptor Newark Newark Newark Newark Newark Newark . Newark Newark Newark
bav Average During of Newark (074/0u-001) (039/N-012) - (036/N-009) (033/N-006) (040/N-013) (037/N-010) (030/N-003) (032/8-005) (041/N-014)
of Flow Rainfall Raintall Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open
Date  Week (MGD) (MGD) (Inpches) (Times of Day: 24-Hour Clock) ’
1 S 210
2 - 8 219
3 M 251
4 Tu 250
5 W 273 345 0.48
[} Th 279
7 F 251
8 S 221
4 S 207
10 M 238
11 Tu 245
12 W 244 337 0.62
13 Th 254
14 F 251
15 S 228
16 S 227
17~ M 256 358 0.20 2100
18 Tu 275 335 0.02 200
19 W 257 330 0.15
20 Th 249
2 F 248
22 S 228%
23 S 228% 361 0.40
24 M 322 383 1.15 500 500 500 500
25 Tu 277 500 600 ’ 600 600
26 %} 268
27 Th 263
28 F 257

3.02 (Total)

*Estimated value--no reading available
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SUMMARY OF PLANT FLOWS AND BYPASS VALVE CLOSING ACTIONS -~ NEWARK BAY PUMPING STATION-197S

NMONTH March
TIMES OF BYPASS VALVE ACTION, BY L.OCATION .
Poeak South Side Union Outlet Jackson Ave., Rector St., Clay St., Polk St., Saybrook P1., Herbert P, Fourth Ave., Freeman oo,
Flow Amount [oterceptor Newark Newark Newark Newark Newark Newark Newark Newark - Newurk
hav Average During of __Newark (074/U-001) (039/N-012) (036/N-009) (033/N-N06) (040/N-013) (037/N-010) (030/N=003) (032/N-005) _ (041/N-01a)
of Flow Rainfall Kaintall Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open Closed Qpen  Closed Open
Date Week  (MGD) (MGD) (Ipchies) - (Times of Day: 24-Hour Clock)
| S 233
2 s 213
3 M 253
4 Tu 253
5 W 255
6 Th 247
7 F 249
8 S 218
9 S 205
10 M 240
1} Tu 236
12 W 274 385 0.62
:{— 13 Th 244
= 14 F 257 342 0.35
15 S 252 ’
16 S 210*
17 M 237
18 Tu 250 . .
19 W 292 390 0.85 1600 1900 1800 1700 1800 1600 1600 1800
20 Th 286 390 0.55 1400 700/1900 900 900 1300 900 1300 1200 8OO
21 F 259
22 S 248 350 0.10
23 S 215
24 M 291 360 0.19
25 Tu 264
26 W 261
27 Th 256
28 F ~ 225
29 S 257 300 0.07
30 S 239 302 0.38
31 M 248 e
R 3.11 (Total)
r—-
[ * Estimated value-no reading available
o
-
o
bat
(.
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MONTH April

Poeak

Flow Amount

[EN1Y Averapge During of
af Flow Rainfall Rainfall,

Date  Week  (MGD) MGDY (pchea)
1 Tu 259
2 W 268
3 Th 282 395 0.75
4 F 252
5 S 230
6 S 225
7 M 251
8 Tu 250
9 W 247
10 Th 246
I F 246
12 S 222
13 S 207
14 M 236
15 Tu 259 312 0.14
16 W 244 306 0.01
17 Th 243
18 F 245 322 0.01
19 S 214 . 240 0.03
20 S 193
21 M 221
22 Tu 239
23 W 274 333 0.04
24 Th 307 375 1.34
25 F 290 367 0.41
26 s 219 375 0.04
27 S 197
28 M 239
29 Tu 245
30 W 242

South Side
Intercentor

SUMMARY OF PLANT FLOWS ARD BYPASS VALVE CLOSING ACTIONS - NEWARK BAY PUMPING STATION-1975

TIMES OF BYPASS VALVE ACTION, BY LOCATION

Rector St.,
Newark
(036/N-009)

Jackson Ave.,
Newark
(039/N-012)

Union Outlet
Newark

Newark (074/uU-0a01)

Clay St.,
Newark
(033/N-N06)

Polk St.,
Newark
(040/N-013)

Newark
(037/8-010)

Saybrook Pl.,/

Herbert Pl.,
Newark

(030/N-003)

Fourth Ave., Freeman St.,

Newark

(032/N-005)

Newark
(041/N-014)

Closed Open

Closed Open Closed Open

Closed Open Closed Open Closed Open Closed Open

Closed Open

Closed Open  Closed Open |

2.77 (Total)

(Times of Day:

24-Hour Clock)

2000 2100 700 2000 1000 ‘900 2300 900
000
2000 2200 300/2200 700 400
**000 200 2400 700 200
100 800

** Interceptor action also at
2100 - 2300

1700

900
900

1000 900 2400
000

800

300
200

1700

800
800

800

400
200

1700

800
900

900

2400
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MONTH :

tate

O TN St —

South Side
latercentor
Newark

——

SUMMARY OF PLANT FLOWS AND BYPASS VALVE CLOSING ACTIONS - NEWARK BAY PUMPING STATION-1975

Union Ouflet
Newark
(074/0-001)

Jackson Ave.,
Newark
(039/N-012)

TIMES OF BYPASS VALVE ACTION, BY

LOCATION
Rector St.; Clay St., Polk St., Saybrook Pl.,
Newark Newark Newark - Newark .

(036/N-009) (033/N-N06) (040/N-013) (037/N-010)

Herbert P1.,
Newark
(030/N-003)

Fourth Ave., Freeman St.,

Newark
(032/8-005)

Newark
(041/N-014)

Closed (Open

Closed Open

Closed Open

Closed Open Closed Open Closed Open Closed Open

Closed Open

Closed Open

Closed Open

May
Peak
Flow Amount
v Average During of
of Flow Rainfall Raintall
Heek  (MGD) (MGD)  Unchas)
Th 246
F 262 350 0.12
S 219
S 296 370 0.97 1800
M 244 355 0.08 100
Tu 283 370 0.21
W 259
Th 254
¥ 245
S 212
S 199
M 299 340 0.20
Tu- 304 380 1.32 100
W 284 :
Th 315
F 298 390 0.63 600
s 241
S 219
M 251
Tu 252
w 268 355 0.08
Th 253
F 255
S 223
S 190 313 0.32
M 207
Tu 249
W 254
Th 240
F 262 325 0.22
S 270
4.15 (Total)

2100

2100
2000
000

500

(Times of Day: 24-Hour Clock)

2300
900-

2200
800

2200
900
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SUMMARY _OF PLANT FLOWS AND BYPASS VALVE CLOSING ACTIONS - NEWARK BAY PUMPING STATION-1975

Moy June
TIMES OF BYPASS VALVE ACTION, BY LOCATION
Peak South Side Union Outlet Jackson Ave., Rector St., Clay St., Polk St,, Saybrook Pl.;, Herbert Pl., Fourth Ave., Freeman St.,
Flow Amount Interceptor . Newark Newark Newark Newark Newark Newark Newark Newark Newark
Dav Average During of Newark (074/U-001) (039/N-012) (036/N-009) (033/N-006) (040/N-013) (037/N-010) (030/N-003) (032/N-005) (041/N-014)
of Flow Rainfall Kaintull Clused Open Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open _Closed Open Closed Open
Hate  Meek  (MGD) (MGD) (InctueaY (Times of Day: 24-Hour Clock)

! 8 231 397 1.60 200 800 500 1100 700 1700 . 700 1600 700 1600
2 M 254
3 Tu 252
4 v 267 . .
5 Th 332 405 1.37 2000 2100 2000 - 2000 2200 2000
6 F 289 363 10.98 1500 2000 1500 330/2400 1GN/1600 900 100/1700 900 1500 1100 100/1600 8OO 100/1700 900 1700 1100 1500 1100 100671000 80u
7 S 242 i . 200 100 800 200 100 800 800 100
8 S 211 240
9 M 256 355
10 Tu 263
11 W 287 :
12 Th 353 428 1.81 1000 1300 1000 1100 1100 1000 1600 1100 1100 1000 1000
13 F 290 340 0.04 800 1500 1400 900 1500 1400 2100 800 1400
14 S 247
15 S 216
16 M 284 365 0.10 1620 2100
17 Tu 275
18 W 278 :
19 Th 303 380 0.81 1600 2300
20 F 274
21 S 239
22 S 206
23 M 262
24 Tu 292 355 0.36
25 W 272 )
26 Th 262
27 F 259 1700 1900
28 S 247 385 0.75 .
29 S 217 350 0.45
30 M 244

8.27 (Total)
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SUMMARY OF PLANT FLOWS AND BYPASS VALVE CLOSING ACTIONS — NEWARK BAY PUMPING STATION-1975

81~V

MONTH:  July
TIMES OF BYPASS VALVE ACTION, BY LOCATION
Peak South Side Union Outlet Jackson Ave., Rector St., Clay St., Polk St., Saybrook Pl., Herbert P1l., Fourth Ave., Freeman St.,
Flow " Amount Interceptor Newark Newark Newark Newark Newark Newark Newark Newark Newark
Dav  Average During of Newark (074/U-001)  (039/N-012) (036/N-009) _ (033/N-006) - (040/N-013) (037/N-010) (030/N-003)  (032/8-005)  (041/N-014)
of Flow Rainfall Rainfall Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open Cloused Open
Date Week (MGD) (MGD) (Inches) (Times of Day: 24-Hour Clock)
1 T 248
2 W 252
3 Th 237 350 0.18
4 F 185 500 1300 500 1200 400 1200 500 1300 600 1300 400 1200 500 1300
5 s 189
6 -8 227 362 0.14
7 M 197 800 2100 900 2200 900 2200 800 2200 900 2200 900 2200 1000 2300 800 2200 900 2200
8 Tu 233 1300 1500 :
9 ¥ 284 450 0.20 1800 2000 1700 2200 2000 1900 1800 1900 1900 2000 1800 1900
10 T™h 243 300 300 200 300 300 200. 200 300
n F 239
1208 215 315 0.12
138 283 400 2.57 1100 1500 1100 1400 1400 1200 1400 1400 1200 1100 1400
14 M 337 413 1.48 1200 1200 900 1200 1000 1100 900 1200 900 1100 90U
15 Tu 290 440 1.55 700 -
16 W 267 1600 1700 1700 1700
17 Th 317 900 900 800 900 00
18 F 293 :
19 s 250
20 s 279 290 0.30
21 M 292 430 0.40 100 400 100 500
22 Tu 288
23 W 285 _
26 Th 334 350 0.20 100 _
25 ¥ 324 508 1.90 100 2000 1400 300 1400 200 1400 200 1500 300 1400 200 1400 300 1500 200 1400 300 1400
26 s 215
27 S 244
28 M 272
29 Tu 267
0 W 259
31 Th 268
9.04 (Total)
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MONTH :

Date

RN e SR

August

Dav
af
Yeek

Average During

Flow
(MCD)

Peak
Flow

Amount
uf

Rainfall Rainfall

(MGD)

(Inches)

278
275
278
294
313
331

269
281

252
212
274
280
266
271

255
265
213
267
265
251

251
268
226
305
335
il
292
277
278
240
206

385

615
320

330

400
400
370

0n.10

1.35

0.40

3.20

(Total)

SUMMARY OF PLANT FLOWS AND BYPASS VALVE CLOSING ACTIONS - NEWARK BAY PUMPING STATION-1975

Union Outlet
Newark
(074/u-001)

South Side
Interceptor
Newark

Jackson Ave.,
Newark
(039/8-012)

TIMES

OF BYPASS VALVE ACTION, BY

LOCATION

Rector St.,
Newark
(036/N-009)

Clay St., Polk St.,
Newark Newark
(033/N-N06) (040/N-013)

Saybrook Pl1.,
Newark
(037/8-010)

Herbert Pl.,
Newark
(030/N-003)

P

Fourth Ave.,

Newark

(032/8~005)

Freeman St.
Newark
(041/8-014)

Closed Open Closed Open

Closed Open

Closed Open

Closed Open Closed Open

Closed Open

Closed Open

Closed: Open

200 - 400
1700 1800
2400
2300 700
500

(Times of Day: 24-Hour Clock)

24010
809

Closed Open

2400
900

2400
800



SUMMARY OF PLANT FLOWS AND BYPASS VALVE CLOSING ACTIONS — NEWARK BAY PUMPING STATION-1975S

MONTH: September
TIMES OF BYPASS VALVE ACTION » BY LOCATION
Peak South Side Union Outlet Jackson Ave., Rector St., Clay St., Polk St., Saybrook P1., Herbert Pl., Fourth Ave., Freeman-St.,
Flow Amount Interceptor Newark Newark Newark: Newark Newark Newark . Newark Newark Newark
Dav  Average During af Newark (074/u-001) (039/N~012) (036/N-009)  (033/N-006)  (040/N-013) (037/8-010) (030/N-003) - (032/N-005) (041/N-014)
of Flow Raintall Rainfall Closed Open  Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open Closed Open  Closed OpenClosed Open
“Date Week  (MGD) (MGD) (Inches) - (Times of Day: 24-Hour Clock)
1 M 203
2 Tu 252
3 W 260
4 Th 255
S F 257 ‘
6 S 222
7 S 204
8 M 264
9 Tu 259
10 W 265
11 Th 260 340 T
12 F 290 370 0.20
13 S 230
14 S 201
15 M 246
16 Tu 251
17 W 255
18 Th 271
19 F 293 360 0.40
20 S- 244 360 T
21 'S 246 360 0.85
22 M 338 335 0.18 ) ' .
23 Tu 356 395 2.22 000 300 000 300 300 300 000 300
24 w 351 415 1.63 ) .
25 Th 348 405 1.15 1400 1000
26 F 389 440 1.45 1000
27 S 343 385 0.35
28 S 336 1100 1000 ' 1100 1000 1100 1000 1100
29 M 318 .

30 Tu 308

8.43 (Total)



APPENDIX

NOTE:

Seventy-three individual Overflow Reports are bound separately,

by geographical area, as follows:

Area .: Number of Reports
Paterson Area Overflows ' 28
Clifton-Passaic-Rutherford Area Overflows 13
Newark Area Overflows . 16
Kearny-Harrison-East Newark Area Overflows 16
Total: ] _ 3
‘A-21



